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OBSERVATIONS 


ON  THE 

PULSE. 


TP  H E ufe  of  the  examination  of  the  pulfe,  as  an 
index  both  of  health  and  of  difeafe,  is  too  well 
known  to  need  any  comment. 

It  appears  to  have  been  regarded  in  this  view 
even  from  the  earlieft  ages  of  medicine,  being  re- 
peatedly mentioned  by  Hippocrates,  and  largely 
defcribed  by  Galen  and  Coelius  Aurelianus  ; whofe 
fubtile,  though  frivolous  diftinftions  have  been 
preferved  in  medical  writings  down  to  the  prefent 
time,. 

It  has  been  referved  for  the  good  fenfe  and  clear 
underftanding  of  a phyfician,  who  does  honour  to 
our  own  country,  to  free  the  ftudy  of  the  profeffion 
from  many  needlefs  incumbrances  of  this  kind,  and 
to  dire£f  the  attention  of  pradlitioners  to  the  only 
circumftance  refpe<3ing  the  pulfe,  which  is  capable 
of  communicating  accurate  and  diftincl  ideas,  or  oi 
afibrding  decilive  indications. 

B 
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I fcarcely  need  add  that  I here  allude  to  Dr. 
Heberden’s  very  ufeful,  though  concife  paper  on 
this  fubjeft,  which  is  inferted  into  the  fecond  volume 
of  the  Medical  Tranfaftions. 

That  experienced  and  fagacious  phyfician,  has 
there,  very  properly  affumed  the  frequency  or 
quicknefs  of  the  pulfe,  which  he  juftly  efteems  to 
be  fynonymous  terms  ; as  the  only  circumftance 
refpefting  it,  of  which  we  can  form  any  clear  or 
determinate  idea,  and  which,  we  can  be  affured, 
conveys  the  fame  information  to  others  that  it  does 
to  ourfelves  ; and  on  this  well-founded,  but,  before 
the  appearance  of  Dr.  Heberden’s  paper,  unavowed 
prefumption,  he  has  inftrufted  his  readers  to  difre- 
gard  the  other  fanciful  or  whimfical  diftinftions, 
which  had  ferved  chiefly  to  perplex  or  embarrafs  ; 
and  to  diredf  their  conduft,  as  far  as  the  pulfe  is 
concerned,  by  that  circumftance  alone,  on  which 
any  rational  dependence  could  be  placed. 

It  is  fomewhat  remarkable,  that  inftruments 
which  meafure  with  accuracy  fhort  periods  or  in- 
tervals of  time,  ftiould  not  have  been  earlier  * ap-^ 
plied  to  this  moft  important  of  all  purpofes. 

* Sir  John  Floyer  feems  to  have  been  the  firft  who  applied 
a portable  infti;un>ent  which  he  calls  a pulfe-watch  to  this  pur- 
pofe.  This  we  learn  from  his  book  entitled  7he  PhyfictarUt 
Pulfe-Watck,  printed  A.  D.  1707,  and  dedicated  to  Queen 

Anne.  But  this  inftrument  appears  from  his  own  account,  to 

have  been  very  clutnfy  and  aukward  in  its  coriftruflion,  and  at 
the  fame  time,  far  from  correft.  See  his  preface  to  the  firft 
vol.  of  the  work  abovementioned. 
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But  it  is  neverthelefs  certain,  that  although  the 
conftruftion,  and  even  the  application  of  thefe  in- 
liruments,  were  not  unknown  at  the  beginning  of 
the  prefent  century,  yet  that  the  general  ufe  of  them 
was  not  introduced  into  praftice  until  the  prefent 
age,  wherein  the  advantages  are  become  fo  manifeft 
to  every  profeflional  man,  as  to  render  it  a matter 
of  furprife,  that  our  predeceflbrs  had  not  availed 
themfelves  fooner  of  fo  obvious,  and  at  the  fame 
time  fo  important  an  auxiliary. 

But,  although  the  advantages  of  knowing  accu- 
rately the  number  of  beats  which  the  pulfe  makes 
in  any  given  time,  be  unqueftionable,  as  we  are 
thereby  enabled  to  compare  it  with  itfelf  at  different 
periods  and  intervals,  ftill  fomewhat  remains  to  be 
fettled  in  order  to  afford  to  this  mode  of  inveftiga- 
tion  all  the  advantages,  of  which  it  may  fairly 
enough  be  prefumed  to  be  capable. 

A fecond-watch,  or  a minute-glafs,  the  latter  of 
which  was  the  inftrument  firft  ufed  by  Floyer,  are, 
either  of  them,  we  know,  adapted  to  the  purpofe 
of  meafuring  with  fufficient  accuracy  the  frequency 
of  the  pulfe,  or  the  number  of  pulfations  which  the 
artery  makes  in  a certain  determinate  time,  e.  g. 
a minute. 

But  quick  and  Jlow  we  alfo  know  to  be  relative 
terms  only,  and  what  muft  be  referred  to  feme 
ftandard,  to  determine  whether  the  number  of  pul- 
fations fo  meafured,  fhould  be  confidered  as  falling 
fhort  of,  or  as  exceeding  the  juft  quantity.  This 
ftandard,  it  is  evident,  ought  to  be,  the  number  of 
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pulfatlons,  which  the  artery  of  the  individual  fo 
examined  makes  in  a given  time,  under  fimilar  cir- 
cumftances,  in  a ftate  of  health. 

But  as  phyficians  have  not  always  opportunities 
of  obtaining  fuch,  information,  it  has  been  found 
convenient  to  fubllitute  fome  general  ftandard, 
which  may  ferve  as,  at  leaft,  a probable  guide,  on 
fuch  occafions. 

This  has  been  inferred,  or  attempted  to  be  drawn, 
from  examination  of  a number  of  perfons  in  health, 
and  by  taking  the  mean  number  of  their  pulfes 
colleftively  ; and  from  thence  framing  a certain  me- 
dium, which  may  ferve  as  a point  from  which 
excels  or  deficiency  in  the  number  of  the  pulfe  may 
be  reckoned.  ‘ 

•A  calculation  of  this  kind,  is  however,  from  its 
nature,  fubjeft  to  much  uncertainty  and  difficulty. 

The  pulfe'is ‘liable  to  vary  from  fo  many  differ- 
ent circumflances'y  as  mull  neceffarjly  render  fuch 
calculations  inaccurate,  and  fuppofing  that  the  pulfe 
could  be^examined  freed  from  thefe  embaraffments, 
it  is  well  known  that  the  natural  pulfe  in  different 
individuals  varies  confiderably,  and  of  courfe,  what 
may  ferve  as  a ftandard  of  computation  in  one  in- 
ftance,  may  prove  very  erroneous  in  another. 

It  is  neverthelefs  perhaps  poftible  to  adjuft  fuch 
allowances’,  'as  may  bring  thefe  variations  within 
fuch  limits  as  may  ferve  to  fulfil  in  a great  meafure 
moft  of  the  purpofes  of  medicine,  however  infuffi- 
cient  they  may  appear,  to  lay  the  foundation  of  any 
regular  fyftem  of  phyfiology  or  pathology. 
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I wifh  I could  add,  that  this  had  been  done  in 
fuch  a manner  as  to  give  reafonable  fatisfaftion, 
and  afford  fuch  grounds  for  practice  as  might  in  ge- 
neral be  depended  upon. 

But  the  obfervations  that  muft  form  the  bafis  of 
fuch  a calculation,  have  been  in  general  fo  difcor- 
dant,  as  not  to  afford  fufficient  information  for 
fuch  a purpofe. 

To  inftance  this  from  writers  of  eminence,  the 
natural  pulfe  of  an  adult  has  been  eftimafed  by  one 
at  ninety  * beats  in  a minute,  and  by  another  at  no 
more  than  at  half  t that  number,  both  which  calcu- 
lations are  far  wide  of  the  truth,  and  utterly  incon- 
liflent  with  one  another. 

I would  not  however  be  underftood  to  Include 
in  this  cenfure  all  who  have  formed  calculations  of 
this  kind.  Sir  John  Floyer,  Dr.  Bryan  Robinfon, 
Senac,  Haller,  Dr.  Heberden,  and  perhaps  fome 
others,  h.aye  written  on  this  fubjeit  with  accuracy 
and  judgment,  and  contributed  of  courfe  to  deter- 
mine this  important  queftion.  To  the  obfervations 
of  thefe  writers  I have  added  fome  of  my  own, 
which  I fhall  prefently  communicate  when  I come 

* In  homine  fano,  adulto,  quiefcente,  plerumque  fpatio 
blnorum  minutorum  fecundorum  (quorum  ter  mille  & fex- 
centa  horae  fpatium  abfolvunt)  tres  pulfus  numerantur : ubi 
ergo  hoc  temporis  fpatio  pluribus  vicibus  micat  arteria,  velo- 
cior  pulfus  dicitur.  Fan  Swieten,  Comm.  Vol.  II.  p.  7. 

y Rye — Medicina  Statica  Britannica,  quoted  from  Haller’s 
Phyfiologia,  Vol.  II.  p.  260. 
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to  fpeak  of  the  circuinftances  naturally  occurring 
in  health,  which  may  accelerate  or  retard  the 
pulfe. 

But  it  will  be  proper  firft  to  explain  what  I un- 
derftand  by  a natural  pulfe. 

By  this  term  then  1 would  fignify  the  mean  num-  ■ 
ber  of  pullations  which  take  place  in  a healthy  body  , 
in  a minute’s  fpace,  during  the  twenty-four  hours. 

The  ufual  circum fiances  by  which  the  pulfe  in  a 
ftate  of  health  is  fubjeff  to  be  afFefted  are, 

I. 

Such  as  arife  from  bodily  organisation. 

1.  That  of  fex.  < 

The  pulfes  of  women  are  confiderably  quicker  ; 
than  thofe  of  men.  This  was  remarked  many  years 
ago  by  Kepler,  who,  whilft  he  eftimated  the  mean  ] 
pulfes  of  men  at  70  in  a minute,  eftimated,  thofe  of 
women  at  80,  or,  at  one  feventh  part  more. 

The  obfervations  I have  made,  nearly  coincide  a 
herewith.  The  average  number  of  the  pulfe  of  | 
feven  women  in  health,  between  thirty  and  forty  * 
years  of  age,  and  each  of  them  of  moderate  ftature,  | 
was  84  in  a minute,  which  does  not  differ  very 
much  from  the  proportion  fpecified  by  Kepler,  con- 
fidering  that  the  mean  number  of  pulfations  in  a 
man,  are  by  me  rated  at  75  in  a * minute. 

For  70  : 80  : : 75  ; 85.7.  nearly. 

■*  It  is  neceflary  to  mention  here,  that  the  numbers  fpeci- 
fied in  the  enfuing  tables,  are  fuppofed  to  refer  to  the  pulfec 
of  men.  ' 
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2.  That  of  temperament. 

The  difference  of  temperament  is  another  caufe 
of  the  difference  of  p ulfes. — Thofe  who  bear  marks  of 
a fanguineous  habit,  as  it  is  ufually  called,  namel)^, 
light  coloured  and  foft  hair,  blue  eyes,  fair  and 
florid  complexion,  flefh  foft  and  fucculent ; and  in 
the  mental  charadler,  confiderable  fenfibility  of 
mind  and  difpofition,  have  generally  a quicker  pulfe 
than  perfonS  of  dark  coloured  hair  and  eyes,  pale  or 
fallow  complexion,  firmnefs  of  the  mufcular  parts, 
and  in  the  mental  qualifications,  relblution  and 
fteadinefs  of  temper.  The  fame  caufes  which  pro- 
duce a quicker  pulfe  in  women  than  in  men,  pro- 
bably operate  here,  as  the  firft  mentioned  of  the 
above  temperaments  approaches  nearly  to  the  one 
generally  found  among  women. 

The  fame  analogy  holds  between  youth  and  age, 
as  does  between  the  abovementioned  temperaments, 
and  accounts  for  the  difference  of  pulfe  obferved  to 
take  place  between  thofe  ftages  of  life.  What  pro- 
portion of  pulfe  is  found  to  fubfift  between  the  dif- 
ferent temperaments  and  the  different  degrees  of 
each,  that  we  daily  fee  ; or  how  fuch  proportion 
could  be  eftimated,  I do  not  pretend  to  determine. 

3.  That  of  flature. 

Dr.  Bryan  Robmfon,  a man  of  great  accuracy 
and  judgment,  though  rather  prejudiced  in  favour 
of  the  mechanical  theory,  was  of  opinion  that  the 
length,  or  flature  of  the  body,  had  confiderable  in- 
fluence on  the  pulfe.  According  to  his  own  ac- 
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count,  he  found,  from  a great  number  of  obferva- 
tions,  that  the  mean  pulfes  of  regular-proportioned 
bodies  were  to  one  another,  inverfely,  as  the  biqua- 
drate roots  of  the  cubes  of  the  lengths  of  the  bodies.* 
He  appears  to  have  fixed  on  a ftature  of  fix  feet,  or 
feventy-two  inches,  as  a ftandard,  and  finding  the 
t mean  pulfe  of  perl'ons  of  that  height  to  be  65  in  a 
minute,  he  computed  from  thence,  in  the  manner 
above  defcribed,  the  number  of  pulfes  which  he 
judged  to  be  naturally  belonging  to  feveral  other 
degrees  of  ftature. 

*■  Dr.  Robinfon,  having  found  by  obfervation,  that  the 
pulfe  of  a man  of  fix  feet,  or  feventy-two  inches  in  height, 
beat  65  times  in  a minute,  afiumes  the  two  laft  of  the  above- 
mentioned  numbers,  as  the  bafis  of  the  calculation  upon 
which  the  table  alluded  to,  is  conflrufled.  Thus,  in  order  to 
compute  the  pulfe  of  a man  of  five  feet,  or  fixty  inches  in 
height,  he  fays  ; as  the  fourth  root  of  the  third  power  of  ya 
(=24.7172,  nearly)  is  to  65,  fo  is  (inverfely)  the  fourth 
rootofthe  third  power  of  60  (=21.558*,  nearly)  to  74. 
525.  It  is  fcarcely  necefiary  to  add  that,  in  the  enfuing  cal- 
culations, the  numbers  24.7172,  (the  fourth  root  of  the 
third  power  of  72)  and  65,  are  uniformly  taken  as  the  two 
firft  terms,  and  that  the  third  term  is  found,  by  taking  the 
fourth  root  of  the  third  power  of  the  number  of  inches,  which 
the  perfon  whofe  pulfe  is  to  be  examined,  is  in  height.  The 
fourth  number  is  found,  by  working  the  above  numbers  by 
the  Rule  of  Three  Inverfe. 

+ This  is  not  to  be  underftood  of  the  mean  pulfe  through 
the  day,  but  the  mean  of  feveral  examinations,  of  the  morning 
pulfe  in  different  perfons. 


[ 9 ] 

A fimilar  opinion  was  held  by  Senac,  * but  the 
computations  of  the  two  writers  by  no  means  coin- 
cide. 

I am  inclined  to  think  that  there  is  fome  foun- 
dation for  this  opinion  of  Dr.  Robinfon,  (though 
undoubtedly  the  exceptions  are  numerous]  and  have 
on  that  account  added  a table  on  his  plan,  though 
greatly  enlarged  beyond  that  fet  down  in  his  ani- 
mal oeconomy,  as  it  extends  from  ninety-fix  inches, 
the  greateft  height  of  which  I have  any  well 
founded  account,  to  that  of  eighteen  inches,  the 
length  of  an  infant  newly  born. 

The  coincidence  of  thefe  calculations,  with  ac- 
tual obfervation,  induces  me  to  give  them  credit  in 

* Senac  reckons  the  proportion  of  the  pu'fe  to  the  height 
to  be  as  in  the  fhort  table  annexed,  the  laft  number  of  which 
he  fays  he  deduced  from  obfervation  of  one  hundred  men  of 
the  royal  guards  who  were  feleffed  for  that  office  on  account  of 
their  tallnefs  of  ftature.  Traite  du  Coeur,  Vol.  II.  p.  214. 


Length  in  Inches. 

Pulfe  from 
Obfervation. 

24  Inches  = 2 Feet 

9° 

48  Inches  = 4 Feet 

80 

60  Inches  = 5 Feet 

70 

72  Inches  = 6 Feet 

60 

Haller  appears  to  pay  but  little  regard  to  this  opinion,  and 
brings  as  inftances  the  Swifs  people,  who  are  in  general  tall  of 
ftature,  and  their  pulfes  more  numerous  than  this  flandard. 
He  himfelf,  as  he  tells  us,  was  fix  feet  high,  and  his  own 
pulfe  beat  78  in  a minute. 
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a general  way,  though  the  relative  proportions 
may  not  perhaps  under  all  circumftances  cor- 
refpond. 

It  appears  to  me,  that  the  middle  calculations 
are  more  to  be  depended  upon  than  either  of  the 
extremes,  and  that  thofe  refpedling  children  under 
a year  old,  and  not  more  than  twenty-eight  inches 
long,  have  leaft  claim  to  regard. 


Table  of  proportion  between  the  pulfe  and  the 
ftature  of  the  body.* 


Age 

in  Years. 

Length  in 
Inches. 

Pulfesfr. 

Gbferv. 

Pulfesfr. 

Theory. 

Mean  Pul. 
fr.  Theory 

96z:=8F. 

52-38'; 

58.983 

95— 7F.I1I. 

52.798 

59.448 

94=r:7F.loI. 

53-219 

59.922 

93=7F.  9I. 

53.648 

60.405 

92=a=:7F.  81. 

5*4.085 

60.897 

9Iz=7F.  7I. 

54-53 

61.398 

9o=7F.  61. 

54.984 

61.909 

89=7 F.  5I. 

55.446 

62.43 

88=7 F.  4I. 

55-918 

62.961 

87=7F.  3I. 

56.399 

63-503 

86=7F.  2I. 

56.891 

64.057 

85=7F.  iI. 

57-391 

64.62 

841=7  F. 

57-903 

65.196 

* It  fhould  be  obferved,  that  the  pulfes  fet  down  in  the 
third  column  of  this  table,  entitled  Pulfes  from  Obfervation,  are 
the  pulfes  of  perfons  in  a fitting  pofture,  and  before  breakfaft 
in  the  morning,  all  which  circumftances  concur  to  render  the 
pulfe  at  that  time,  at  leaft  as  flow  as  at  any  other  time  during 
the  day. 

The  pulfes  fet  down  in  the  fourth  column,  entitled  Pulfes 
from,  Theory,  are  deduced  by  computation  from  that  one  in 
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. Age 
in  Years. 

Length  in 
Inches. 

Pulfes  fr. 
Obferv. 

Pulfes  fr. 
Theory. 

Mean  Pul. 
fr.  Theory 

83— 6F.II  I. 

58.426 

65.78 

82— 6F.I0I. 

58.959 

66.385 

81— 6F.  9I. 

59.504 

66.994 

8or=6F.  81. 

60.062 

67.627 

79r=6F.  7I. 

60.631 

68.267 

78— 6F.  61. 

61.213 

68.923 

77=6F.  5I. 

61.808 

69-593 

’]Oz=.b¥.  4I. 

62.417 

70.279 

7<;r=6F.  -^I. 

63.04 

.70.98 

24. 

74=:6F.  2I. 

60 

63.678 

71.699 

73=6F.  il. 

64-331 

72-434 

72::=i:6F. 

65.  R. 

65-  „ 

73.187 

7I=r5F.IlI. 

65.685 

73-958 

70— 5F.I0I. 

66.388 

74-75 

69=5F.  9I. 

67.108 

75-561 

68=zrsF.  81. 

67.84.7 

76-393 

67=5F.  7I. 

68.605 

77.246 

66rrz;5F.  61. 

69.384 

78.123 

65=5F.  5I. 

70. 182 

79.022 

64— qF.  ql- 

71.003 

79.946 

63=5?-  3l- 

72. R. 

71.847 

80.896 

62ZTZ5F.  2I. 

72.714 

81.872 

column  tTie  third,  which  fpecifies  65  beats  in  a minute,  and 
correfponds  to  72  inches,  or  6 feet  in  height. 

Of  courfe  all  the  pulfes  in  column  thefourth  mufl  be  under- 
ftood  to  refer  to  the  morning  pulfe. 

To  accommodate  thefe  to  the  mean  pulfes  during  the  day, 
1 have  added  the  fifth  column,  which  is  founded  on  a table  of 
Dr.  Robinfon’s,  inferred  in  a fubfequent  part  of  this  work, 
which  table  contains  an  account  of  the  variation  of  the  pulfe 
in  two  perfons,  taken  for  each  hour  in  the  day,  from  eight  in 
the  morning  until  eleven  at  night,  both  inclufive  ; and  con- 
tinued every  day  for  feveral  weeks.  The  mean  number  of  the 
pulfes,  during  the  day,  of  the  two  perfons  fo  examined,  (and 
the  pulfes  in  each  perfon  vary  but  little  from  one  another) 
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Age  in 
Years-  - 

Length  in 
I nches. 

Pulfes  fr. 
Obferv. 

Pulfes  fr.l  Mean  Pul. 
Theory.  Ifr.  Theory 

biz=zs¥.  il. 

73.606 

82.877 

6o~5F. 

74-525 

h-97 

59=4F.iiI- 

75-47 

84.976 

16 

58=i:^F.ioI. 

76 

76.448 

86.077 

5"=4F.  9I. 

77.448 

87.003 

56— 4F.  81. 

78.482 

88.367 

14 

55— 4F- 

77. R. 

79-55 

89.57 

14 

54=iF.  61. 

78-. 

80.671 

90,832 

53=4F-  5F 

81.79 1 

92.093 

52— 4}*.  4I. 

82.908 

93-418 

12 

5ii=r4F.  ^I. 

82.R. 

84.185 

94.788 

50— 4F.  2I. 

85.443 

96.205 

49=4F.  iI. 

86.749 

97.675 

10 

48:z=:4,F. 

94.90 

88.1 

99.196 

47— 3F.  ixl. 

89.503 

100.77 

9 

46— 3F.I0I. 

90. R. 

90.959 

102.41 

45=3 F-  9F 

92.471 

104.12 

44:=3F.  81. 

94.042 

105.89 

7 

43=3F.  7F 

93- 

95.678,107.73 

6 

42=3F.  61. 

97.R. 

97.381 

109.65 

4^=3F.  5F 

99-157 

1 11.65 

40=;3F.  4I. 

101.01 

113-73 

amounts  to  73  75  in  a minute.  The  fifth  column  is  then 
conftrufted  by  taking  two  numbers ; the  firft  being  65.5, 
which  is  the  mean  of  the  morning  pulfts  of  the  two  perfons 
in  Dr.  Robinfon’s  table,  and  the  other  number,  (being73. 75, 
of  which  I have  juft  fpoken, ) as  the  bafis  of  the  calculation ; 
making  65  3 the  firft  number. — Thus  to  produce  the  firft 
number  in  column  the  fifth,  we  fay  as  65.5,  (the  mean  of 
the  morning  pulfes  of  the  two  perfons  in  Dr.  Robinfon’s  table) 
is  to  73-75,  (the  mean  imniber  of  the  pulfes  of  the  lame  per- 
fons during  the  day)  fo  is  52-385  (the  morning  pulfe  from 
theory  of  a perfon  eight  feet  high)  to  58-983,  which  laft  is  the 
mean  puhe  throvgh  the  day,  according  to  that  proportion,  of  a 
perfon  of  that  ftature. 
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Age  in 

Length  in 

Pulfesfr. 

Pulfes  fr. 

Mean  Pul. 

Years. 

Inches. 

Obferv. 

I’hcory . 

fr.  Theory 

39=3 F-  3F 

102.95 

115.92 

38zzz:3F.  2I. 

104.97 

117.92 

37=3F.  il. 

107. 1 

120.59 

36=3F. 

1 09.32 

123.09 

3 

35— 2t.IlI. 

II3.R. 

1 I 1.65 

125.71 

34=2  F.  I ol. 

.14.11 

128.78 

33=2  F.  9I. 

120. R. 

1 16  42 

130.78 

2 

32=2F.  81. 

H9.41 

134-45 

3I=2F.  7I. 

122.29 

137.69 

3o=2F.  61. 

125-34 

140.8 

29=2 F.  5I. 

126. R. 

126-56 

144  42 

1 

28=2F.  4I. 

131.99 

148.61 

27=2F.  3I. 

135.64 

152.72 

26— 2F.  2I. 

137.R. 

139-54 

157.II 

r 

2 

25=2F.  ll. 

‘43-7 

161.8 

24=2  F. 

148.17 

166.83 

23=iF.iiI. 

152.97 

172.24 

22:zz:iF.  lol. 

158.16 

178.08  . 

2l  = lF.  9I. 

•63-77 

184.4 

20=  I F.  81. 

168.91 

190.18 

* recenter 
natus 

19=1  F.  7J. 

176.54 

198.77 

l8=:iF.  61. 

150. R, 

183.84 

207. 

The  remainder  of  the  column  is  confirufted  in  a fimilar  man- 
ner. As  this  table  muft  be  underftood  as  an  enlargement  of 
the  one  in  Dr.  Robinfon’s  animal  ceconomy,  and  as  the  number 
of  the  pulfe,  according  to  his  calculation,  varies  but  little  from 
the  one  I have  adopted,  1 have  made  ufe  of  his  proportions  in 
fettling  the  numbers  in  this  column,  taking  73-75  for  the 
mean  pulfe  through  the  day,  inftead  of  75,  according  to  my 
own  calculation. 

* I his  article  refpefling  the  pulfe  of  new-born,  or,  as  it 
fliould  be  underflood,  very  young  children,  is  fomewhat  doubt- 
ful. Dr.  Robinfon  acknowledges,  that  he  had  often  tried 
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II. 

Such  as  arife  from  difference  of  time  of  life. 

Perhaps  this  caufe  might  in  ftrift  propriety  be 
referred  to  the  former  head,  as  the  advance  of  age 
certainly  influences  the  organic  flrudure  of  our 
bodies,  and  probably  in  confequence  thereof  the 
pulfe. 

But  as  thefe  changes  are  not  fufficiently  obvious, 
or  indeed  at  all  accurately  diftinguifhable,  and  it 
not  being  certain  that  the  change  in  the  pulfe  is 
owing  to  that  caufe,  I have  confidered  them  fepa- 
rately,  taking  for  granted  only,  what  is  univerfally 
acknowledged,  that  the  pulfe  is  different  at  differ- 
ent periods  of  life.  Without  entering  then  into 
any  fpeculation  relpedling  the  caufes  of  thefe  vari- 
ations, I fhall  give  a table  of  pulfes  at  different 
ages  c'olledled  from  various  authorities,  together 
with  fome  obferved  by  myfelf. 

to  fee!  it,  and  count  its  numbers,  but  never  fucceeded.  The 
number  in  the  table  (150)  is  fet  down  as  the  one  of  a child  feven 
or  eight  days  old  ; but  it  appears  from  Dr.  Robinfon’s  account, 
that  his  examination  of  the  pulfe  was  not  to  be  depended 
on.  T myfelf  have  tried  to  feel  the  pulfe  of  two  children, 
each  of  them  five  days  old,  but  could  not  difeover  any  ; I felt 
fome  obfeure  pulfatlons  indeed  in  the  wrift  of  a child  fourteen 
days  old,  but  they  were  too  indiftinfi  to  be  accurately 
numbered. 


[ 15  ] 


Table  of  the  number  of  pulfes  at  different  ages 
of  life. 


Age. 


Number  of 
Pulfes. 


,New  born 

13010140 

' 8 days 
During  ift. 

150* 

120 

month 

2 months 

140 

3 months 

1 20 

6 months 

137 

ill.  year 

1 08  to  1 20 

I ft.  year 

126 

2 years 

”5 

2 years 

120 

During  2d. 
year 

goto  1 00 

3 years 

112 

3 years 
During  3d. 

year 
3 years 

“3 

8otoio8 

93 

During  4th. 

Soto  1 08 

year 

5th.  year 

104 

5th.  year 

8otoio8 

6th.  year 

97 

6th.  year 

Soto  108 

7th.  year 

72 

7 years  old 

80 

7 years  old 

90 

8 years 

102 

Authority.  | 

Dr.  Heberden’s  Medical] 
Tranfaeftions. 

Robinfon’s  Anim.  Oec.  j 

Heberden.  Loco  Citato. 

Senac,  Traite  du  Coeur.  ; 
Sauvage,  Embryologia,  i 
quoted  from  Haller. 
Robinfon’s  Anim.  Oecon. : 
Heberden. 

Robinfon  Loco  Cit. 

Senac. 

Robinfon. 

Heberden. 

Senae.  1 

Robinfon.  j 

Heberden.  { 

Floy.er’s  Pulfe- Watch.  | 

Heberden. 

Senac.  < 

Heberden. 

Robinfon. 

Heberden. 

Heberden,  fed  faro. 

Floyer. 

Sauvage,  quoted  from 
Haller.  ] 

Senac.  i 


* See  note  on  the  laft  article  of  the  foregoing  table. 
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Age. 

Number  of 
Pulfes. 

Authority. 

7 years 

8 years 

9 years 
9 years 

lo  years 

93 

84 

84 

90 

92 

91-875 

Bath  Hofpit. 

Floyer. 

Floyer. 

Robinfon. 

Senac. 

Average  of  8 Bovs,  from 

lo  years 

Floyer’s  Pulfe-Watch. 

I ith  year 

90 to  100 

Hamberger,  quoted  from 
Flaller. 

II  years 

82 

Average  of  3 boys,  Floyer. 
Robinlon’s  Anim.  Oec. 

1 2 years 

82 

1 2 years 

fame  as  an 
adult 

Heberden. 

12  years 

83 

Senac. 

12  years 

84 

Average  of  4 boys,  Floyer. 

1 3 years 

88 

Average  of  5 boys,  Floyer. 

14  years 

80 

Sauvage,  quoted  from 
Haller. 

1 4 years 

77 

Robinfon. 

14  years 

83 

Average  of  6 boys,  Floyer. 

15  years 

81 

Average  of  3 boys,  Floyer. 

16  years 

84 

Average  of  4 boys,  Floyer. 

1 6 years 

76 

Bath  Hofp. 

17  years 

72 

Floyer. 

18  years 

72 

Floyer. 

20  years 

76 

Floyer. 

Adultus 

90 

Van  Swieten,  fedquare. 

22  years 

74 

Floyer,  often  repeated 
Expt. 

23 

72 

Floyer. 

24 

70 

Floyer. 

25 

80 

Floyer. 

Adultus 

76 

Floyer,  called  by  him  the 
healthy  natural  pulfe. 

Adultus 

60  to  80 

Haller. 
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Age. 

^lumber  of 
Pulfes. 

Authority. 

AdultUS 

60  to  80 

Heberden. 

Burferii,  Inft.  Medic,  praft. 

Ven.1786,  Vol.  I.  Intel- 

Adultus 

60  to  70 

ligitur  de  “ adulto,  bene 
vaiente,  quiefeente,  tran- 

Adultus 

6oto7o 

quillo,  & jejuno.” 
Duplanil,  Medecine  Do- 
meftique,Vol.  V.  p.  431. 

45  years 

55  to  60 

Schwenke,  quoted  from 
Haller. 

Adultus 

45 

Rye,  Medic.  Static.  Britan, 
quoted  from  Haller. 

Adultus 

60 

Marquet,  quoted  from 
Haller. 

Adultus 

SO 

Guidott,  quoted  from 
Haller. 

Adultus 

70 

Kepler,  quoted  fromHaller. 

Adultus 

7oto  v; 

Senac. 

Adultus 

73 

Robinfon. 

Adultus 

74-5 

Robinfon. 

Adultus 

70 

Rye — in  Summer,  quoted 
from  Haller. 

Adultus 

72 

Leuwenhoeck,  quoted  from 
Haller. 

Adultus 

74 

Rolfinck,  quoted  from 
Haller. 

Adultus 

75 

Hales,  Hsemaftaticks. 

40  years 

65 

Floyer. 

32  years 

83 

Floyer. 

Adultus 

80 

Keill,  quoted  from  Haller. 

Adultus 

80 

Chefelden,  quoted  from 
Haller. 

Adultus 

80 

T abor,  quoted  from  Haller. 

Adultus 

84 

Bamberger,  quoted  from 
Haller. 

D 
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Age. 

Number  of 
Pulfes. 

Authority. 

Adultus 

86 

Plempius,  quoted  from 
Haller. 

4*5  to  50 

78 

Haller — de  fe  ipfo. 

70* 

Senac. 

72, 

Senac. 

75 

Senac. 

50 

Senac. 

55 

Senac. 

60 

Senac. 

27t 

Senac. 

35 

Senac. 

39 

Senac.  ‘ 

4,0 

Senac. 

4-7 

Senac. 

53 

Senac. 

55 

Senac. 

62$ 

58 

Senac. 

71 

Floyer. 

* This  and  the  five  following  from  Scnac  are  of  old  perfons, 
but  whofe  ages  are  notfpecified. 

Thefe  pulfes,  and  thofe  in  all  the  tables  are  to  be  under- 
■ftood  to  be  thofe  of  the  male  fex,  unlefs  otherwife  ex* 
prelTed. 

+ This  and  the  feven  following  are  inOances  of  flow  pulfes 
from  Senac. 

Womens  pulfes  I amaffured  are  generally  quicker  than  mens, 
but  the  lloweft  pulfes  I ever  knew,  that  were  well  authen- 
ticated, were  of  women  ; one  of  them  being  24  in  a minute, 
and  the  other  36. 

J M Thefe  following  obfervations,  (fays  Floyer)  I took  at 
our  hofpital  where  I felt  the  pulfes  of  feveral  old  men  in  the 
morning  fafting,  in  May  laft.”  PkjJician's  Ptilfe  Watch, 
Vol,  I.  p.  185. 
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Age. 

Number  of 
Pulfes. 

Authority. 

67 

71 

Floyer. 

69 

76 

Floyer. 

69 

77 

Floyer. 

72 

78 

Floyer.  I 

75 

70 

Floyer. 

78 

71 

Floyer. 

78 

78 

Floyer. 

80 

97 

Floyer. 

83 

84 

Floyer. 

84 

81 

Floyer, 

85 

63 

Floyer. 

91 

71 

Floyer. 

Obfervations  on  the  foregoing  Table. 

The  foregoing  table,  though  the  numbers  fpe- 
cified  in  it  are  neither  regular  nor  confiftent,  fuffi- 
ciently  manifefts,  in  a general  way,  the  decreafe  of 
the  number  of  the  pulfe,  from  infancy  to  full  age. 

For  many  years  fucceflively,  as  from  twenty-one 
or  twenty-two  years,  to  forty  or  forty-five,  I am 
inclined  to  think  the  pulfe  to  be  nearly  ftationary, 
but  am  not  very  confident  in  this  opinion,  though  I 
believe  it  to  be  nearly  correft.  What  is  the  number 
of  an  adult  perfon’s  pulfe,  is  a matter  of  confequence, 
as,  from  that,  as  from  a ftandard,  the  calculations 
muft  be  drawn.  With  a view  to  afcertain  this  point, 
I (hall  examine  fuch  of  the  calculations  in  the  fore- 
going table,  as  I think  moll  entitled  to  regard. 

Sir  John  Floyer,  who  was  a man  of  charadfer, 
and  peculiar  induftry  in  inveftigating  this  fubjeft, 
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found  the  average  of  the  pulfes  of  eighf'  healthy 
perfons  * from  twenty  to  forty  years  of  age,  to  be 
fomewhat  more  than  73  in  a minute.  One  of  thefe 
on  which  he  feems  to  lay  peculiar  ftrefs,  as  his  ex- 
amination of  it  was  often  repeated,  beat  74  in  a 
minute,  in  a perfon  of  twenty-two  years  of  age. 

His  own  pulfe  t he  defcribes  as  76  in  a minute, 
and  this  he  accounts  to  be,  “ its  healthy  natural 
rate.”:J; 

In  fome  places  § he  tells  us  that  “ the  moft  na- 
tural pulfe  will  have  from  70  to  75  beats  in  a minute 
in  perfedf  health,”  but  in  another,  he  ||  fays,  “ we 
muft  allow  the  moft  natural  and  moft  healthful 
pulfe  in  Great  Britain,  to  run  at  70  beats.”  The 
laft  opinion  v^as  however  founded  on  a fpeculative 
calculation,  refpefting  the  influence  of  the  degrees 
of  latitude  upon  the  pulfe. 

Senac  eftimates  the  natural  pulfe  at  the  fame  rate 
with  Floyer,  namely,  at  from  70  to  75  beats  **  in 


* Phyfician’s  Pulfe  Watch,  Vol.  I.  p.  306. 

+ Ibid.  p.  148. — p.  318. 

;J;  See  alfo  p.  37,  where  he  fays  that  there  are  In  health 
about  75  pulfes  in  a minute.  Vol.  I. 

§ P.40.  P-  74* 

|(  P.  299. — It  appears  that  by  each  of  thefe  numbers  he 
underftands  the  morning  pulfe.  Sec  p.  167. 


**  Traite  du  Coeur. 
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a minute.  Dr.  Bryan  Robinfon,  * whofe  calcula- 
tions are  unqueftionably  entitled  to  great  regard, 
found,  after  an  accurate  examination  of  two  healthy 
perfons  for  many  weeks  together,  and  at  no  lefs 
than  1 6 intervals,  of  an  hour  each,  daily,  the  ave- 
rage number  of  the  pulfe  of  one  of  them  to  be  73, 
and  of  the  other  74.5,  in  a minute. 

The  calculation  of  Dr.  Stephen  Hales, t ap- 
proaches nearly  to  the  latter  of  Dr.  Bryan  Robinfon, 
the  natural  pulfe  of  a perfon  in  health  being  by  him 
eftimated  at  75  beats  in  a minute.  Neither  Haller,  J 
nor  Dr.  Heberden,  § attempt  to  afeertain  the 
number  of  the  natural  pulfe  in  an  adult  perfon,  but 
concur  in  placing  it  between  60  and  80. 

The  average  of  more  than  70  obfervations  made 
by  myfelf  on  the  pulfe  of  a healthy  perfon  of  more 
than  fifty  years  old,  and  made  at  different  times 
of  the  day  during  the  fpace  of  about  a month, 
amounted  to  73.116.  But  this  perfon’s  pulfe  was, 
fome  years  ago,  as  near  as  poffible  to  the  computa- 
tion of  Dr.  Hales,  or  "75  in  a minute. 

From  a review  of  the  authorities  above  fpecified, 

I am  inclined  to  adopt  this  laft  mentioned  number  ^ 

* Animal  (Economy,  p.  148. 

f Ha:maftaticks,  p.  43. 

J Earn  varietatem  inter  60  & 80,  crediderim  contlneri.-— 
Phyfiol.  Vol.  II.  p.  260. 


s Med.  Tranf.  Vol.  II. 
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as  the  ftandard.  It  is  I believe  rather  more  than 
the  average  oF  the  pull'e,  when  the  body  is  in  a 
ftate  of  reft,  but  is  nearly  what  the  pulfe  is,  when 
we  take  in  its  acceleration  from  fuch  variety  of 
poftiire,  as  takes  place  in  the  common  domeftic  oc- 
cupations of  life,  not  including  any  atftive  exertion, 
or  exercife.  But  of  the  efFeft  of  thefe  in  quicken- 
ing the  pulfe  I lhall  fpeak  hereafter. 

What  alteration  in  the  pulfe  is  produced  by  con- 
fiderable  advance  in  life,  is  not  afcertained.  Haller 
thinks  that  the  pulfe  in  old  perfons  is  flower  than 
it  is  in  adults,  but  fome  of  the  authorities  he  brings 
in  fupport  of  his  opinion  are*  ftrangely  mifrepre- 
fented. 

* Particularly  where  he  fays,  “ Ad  55  in  unjverfum  in 
ea  astate  (fenili)  Eftimat  Johannes  Floyerus.”  But  Floyer,  in 
the  palTage  quoted,  only  fays,  “ That  the  pulfe  is  fometimes 
deficient  from  70  to  55  beats  in  a minute;”  but  he  does  not 
fay  this  deficiency  is  ulual  among  old  perfons.  On  the  con- 
trary he  fays,  that  old  perfons  are  generally  heftical,  a flate 
by  no  means  compatible  with  a flow  pulfe.  The  average  of 
the  pulfes  of  leveral  old  perfons,  mentioned  by  him,  Ihew 
alfo  that  this  was  not  his  opinion.  Floyer  indeed  fays,  that 
a flow  pul!e  in  middle  life  indicates  a probability  of  life’s 
being  long  protrafled,  but  does  not  fay  that  the  pulfe  of  per- 
fons already  anived  at  a great  age,  is  flower  than  it  was  in  an 
adult  flate. 

In  Haller’s  quotation,  in  the  next  line,  from  Dr.  Bryan 
Robinfon,  he  has  evidently  miflaken  the  figures  (72)  which 
were  intended  to  denote  the  number  of  inches  which  the  per- 
fon  who  is  alTumed  as  the.  flandard  of  the  table  was  in  height, 
for  the  number  of  years  he  was  old.  Halleri  PhyfioL  Vol.  II. 
p.  261. 
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It  fliould  however  appear,  from  the  inftances 
adduced  by  Senac,*  that  there  was  lome  founda- 
tion for  this  opinion  ; the  average  number  of  the 
pulfe  of  fix  perfons  of  advanced  age,  being  64  beats 
only  irr  a minute.  Floyer  on  the  other  hand  has 
given  a lifi  of  thirteen  t old  perfons  with  the  ages 
of  each  (which  circumfiance  Senac  has  omitted) 
and  the  average  of  them  is  exadfly  76  in  a minute- 
Ke  alfo  gives  it  as  his  opinion,  that  they  are  gene- 
rally hetlical. 

My  own  opinion,  of  which  however  I am  by  no 
means  confident,  is,  that  the  pulle  in  a healthy 
perfon  becomes  gradually  flower  from  about  forty- 
five  years  of  age  to  about  fixty,  after  which  period 
it  begins  again  to  grow  quicker,  and  to  become,  as 
feveral  other  circumftances  in  the  fyftem  do  alfo, 
more  refembling  that  of  children.  But  to  this 
there  are  undoubtedly  many  exceptions.  But  in 
what  proportion  the  pulfe  becomes  flower  towards 
the  beginning  of  the  decline  of  life,  and  is  again  ac- 
celerated as  age  advances,  I am  not  prepared  to  de- 
termine. , 

Lord  Bacon  thought  that  a flow  pulfe  in  the  prime  of  life, 
and  one  rather  quicker  as  age  advanced,  were  marks  of  longte- 
vity,  “ pulfus  juventute  tardier,  fub  aetatem  vergentem  paulo 
kicitatior — figna  longsvitatis,” — Hifloria  Vita  & Mortis, 

* See  the  foregoing  table. 


f See  foregoing  table. 
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III. 

Time  of  day. 

It  is  well  known  that  the  pulfe,  even  in  a ftate  of 
perfect  health,  varies  confiderably  at  different  times 
of  the  day. 

This  variation  may  perhaps  have  been  originally 
produced  by  the  recurrence  of  food,  exercife,  em- 
ployment of  the  mind,  and  other  caufes  which  oc- 
cur at  regular  intervals  in  the  courfe  of  the  day,  and 
which  adf  as  ffimulants  on  the  fyffem  ; and  the 
force  of  habit,  ftrengthened  by  long  duration  and  fre- 
quent repetition,  may  continue  to  produce  the  fame 
effedf,  even  in  the  abfence  of  the  originally  exciting 
caufe.  But  whether  this  opinion  concerning  the 
original  caufe  be  well  founded  or  no,  there  is  no 
doubt  that  the  pulfe  is  difpofed  to  be  quicker 
at  certain  periods  of  the  twenty-four  hours  than 
at  others,  independent  of  any  external  exciting 
caufes  that  are  obvious  to  our  fenfes  or  underftand- 
ings.  This  is  particularly  remarkable  in  fevers, 
notwithftanding  the  utmoft  care  is  ufually  then 
taken  to  prevent  the  accefs  of  every  irritating  caufe 
w^hatfoever.  But  although  fuch  acceleration  be 
principally  noticed  in  fevers,  as  it  then  produces  a 
temporary  aggravation  ot  the  dillrefs  of  the  lituation, 
a fimilar,  and  as  I think,  a proportional  accelera- 
tion, takes  place  in  perfect  health. 

This  periodical  variation  of  the  pulfe  was  noticed 
by  Sir  John  Floyer,  but  his  obfervations  were  not 
reduced  by  him  into  any  regular  comparative  form 
or  table. 
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According  to  his  account,  bis  own  pulfe  * in  the 
morning  fafting,  beat  76  times  in  a minute,  a little 
before  dinner  77,  and  after  dinner  95  times. 

Another  time  t his  pulfe  which  was  foon  after 
breakfaft  86,  fell  to  72  before  dinner. 

He  alfo  obferves  % what  I,  by  repeated  experi- 
ence, have  found  true,  that  it  is  nearly  as  flow,  a 
little  before  dinner,  as  it  is  at  waking  in  the 
morning.  , 

Senac  § in  his  Traite  du  Coeur,  has  left  a few 
obfcrvations  on  the  fame  fubjeft . According  to  him 
the  pulfe  M^hich  was  62.5.  in  the  morning,  rofe 
to  86  after  dinner. 

Haller  in  his  Opera  Minora,  has  made  a few 
fimilar  remarks.  ||  He  found  that  the  pulfe  which 
in  the  morning  beat  75.3,  in  the  evening,  towards 
the  time  of  reft,  beat  82. 

But  the  moft  diftinft  and  corredt  account  of  any, 
refpeffing  this  matter,  is  given  by  Dr.  Bryan 
Robinfon,  in  his  Animal  CEconomy,**  whofe  table 

* Phyfician’s  Pulfe  Watch,  Vol.  I.  157. 

+ Ibid.  X Ibid,  - 

^ Vol.  I.  p.  247.  The  numbers  here  referred  to  are  the 
mean  oi  fix  obfervations. 

I)  Vol.  I.  p.  186,  187,  The  numbers  here  are  the  mean 
of  five  obfervations. 

**  P.  148, 

E 
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I have  fubjoined,  and  place  on  it  my  principal 
dependence,  as  it  appears  to  have  been  framed  with 
great  accuracy  and  to  have  been  the  refult  of  fuffi- 
cient  experience. 

I have  added  one  of  my  own  which  the  reader 
will  obferve  differs  but  little  from  that  of  Dr. 
Robinfon,  in  the  general  average,  though  the  par- 
ticulars do  not  coincide. 


Table  of  the  number  of  the  pulfe  at  different  hours 
of  the  day,  by  Dr.  Bryan  Robinfon.* 


Morning. 

Mean 

Numb. 

Hours 

VIII 

IX 

X 

XI 

XII 

I 

II 

Pulfes  of  A 

65 

67 

70 

73 

7i 

69 

70 

70 

Pulfes  of  B 

66 

71 

72 

68 

69 

67 

67 

68;  2 

Afternoon. 

Mean 

Numb. 

Hours 

HI 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

Pulfes 
of  A 

77 

77 

77 

77 

76 

76 

74 

74 

76 

76 

Pulfes 
of  B 

75 

81 

84 

81 

79 

77 

78 

78 

79 

78 

Table  of  the  number  of  the  pulfe  at  different  hours 
of  the  day,  by  the  author  of  this  work. 


Morning. 

Mean 

Numb. 

Hours 

VIII 

IX 

X 

XI 

XII 

1 

II 

Pulfes 

635 

64 

66 

789 

79 

68.5 

67-5 

69.628 

* Animal  (Economy,  p.  148. 
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Afternoon. 

Mean 

Hours 

III  I IV 

V 

VI 

VII 

VIII 

IX 

X XI 

Numb. 

Pulfes 

69-4I  74 

75 

7>  75 

74 

76 

85 

79-5  80.5 

76.127 

Average  number  of  A’s  pulfe  through  tne  day  — 

Average  number  of  B’s  pulfe  — — 

Average  of  pulfe  in  the  author’s  table  — — 

73.062 

74'5- 

73.116 

Objervations  on  the  two  foregoing  tables, 

“ The  former  of  the  two  preceding  tables  was 
“ added  (to  ufe  the  words  of  the  author)  in  order  to 
“ Ihew  the  tenour  of  the  pulfe  at  different  hours  of 
the  day. 

“It  contains  the  number  of  pulfes  in  a minute, 
“ of  two  healthful  men,  A,  and  B,  when  fitting,  at 
“ the  feveral  hours  from  eight  o’clock  in  the  morn- 
“ ing  till  eleven  at  night. 

“ Thefe  numbers  are  means  drawn  from  a large 
“ number  of  obfervations,  thofe  of  A,  from  the 
“ obfervations  of  twelve  weeks,  thofe  of  B,  from 
“ the  obfervations  of  three  weeks. 

“ A,  eat  his  breakfaft  between  nine  and  ten  ; B, 
“ his  before  nine  ; they  both  dined  together  at  two, 
“ at  which  meal  B eat  more  plentifully  than  A, 
“ and  they  eat  little  or  no  fupper. 

From  this  table  it  appears  that  the  pulfe  is 
flower  in  the  morning  than  at  any  other  time  of 
“ the  day,  that  it  grows  fomewhat  quicker  before 
“ breakf^aff,  and  a little  more  fo  after  it ; that  it 
“ grows  flower  again  before  dinner,  and  quicker 
“ immediately  after  dinner,  and  that  the  quicknefs 


[ 28  3 

*'  acquired  by  this  meal  continues  for  about  three 
“ or  four  hours,  and  then  abates  a little  ; and  con- 
“ tinues  in  that  hate  without  any  'confiderable 
“ change,  in  bodies  which  eat  and  drink  little  at 
“ night,  tilt  they  go  to  reft.”* 

The  perfon  alluded  to  in  the  latter  of  the  two 
foregoing  tables, t was  rather  more  than  fifty  years 
old,  of  a healthy  conftitution  and  temperate  w'ay 
of  life. — The  fame  remarks  are  nearly  applicable  to 
this  table  as  to  the  former,  the  average  of  the  pulfe 
throughout  the  day  is  nearly  alike  in  both  tables, 
and  the  difference  w'hich  may  be  obferved  at  parti- 
cular hours  may  fairly  be  deduced  from  the  differ- 
ence of  euftom  refpedling  the  time  of  meals,  &c. 
between  the  period  at  which  Dr.  Robinfon’s  obfer- 
vations  were  made  and  the  prefent. 

IV. 

State  of  the  fyftem  refpefling  reft  or  adlivity.  ^ 

1.  Sleep. 

This  when  quiet  and  natural  is  the  moft  perfedl 
ftate  of  general  inadlivity  that  can  take  place  in 
health. 

From  the  ab fence,  or  at  leaft  the  fufpenfion,  of 
the  numerous  exciting  caufes  affedling  both  the 
mind  and  body,  which  take  place  in  a waking  ftate, 

* Robinfon’s  Animal  Oeconomy,  p.  148.  149.  150, 

+ This  table  was  formed  on  an  almoft  daily  examination  of 
the  pulfe  for  more  than  three  months  fucceffivcly. 
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we  might  reafonably  fuppofe  that  the  pulfe  would 
be  flower  during  deep. 

This  was  the  opinion  of  Galen,*  and  feveral  of  the 
early  writers,  and  indeed  of  feveral  ot  later  date  Some 
of  the  moderns  however  have  maintained  that  the 
pulfe  is  confiderably  accelerated,  and  the  heat  of  the 
body  increafed  during  deep.  Thus  according  to 
one  writer,  the  pulfe  which  when  waking  was  70 
in  a minute,  was  increafed  to  80  during  deep,  and 
in  another  inflance  from  t 80  to  96.  Another 
writer  mentions  from^his  own  obiervation  propor- 
tions not  very  X diffimilar  to  thele,  as  from  70  to 
80,  and  from  80  to  96. 

I cannot  fay  that  the  experiments  I have  myfelf 
made,  are  either  fufficiently  correft,  or  fufficiently 
numerous,  to  determine  the  proportio'n  in  which 
the  number  of  the  pulfe  is  diminilhed  during  deep, 
but  they  are  abundantly  fufficient  to  fatisfy  me  that 
fuch  a diminution  takes  place.  Thus  I have  re- 
peatedly found  the  pulfe  at  firft  waking  not  to  ex- 

* Cauf.  Pulf.  III.  C.  9.  10. 

+ Morgan  Principl.  p.  193.  399. 

' J Browne  Langrifh,  Med.  Prafl.  p.  273.  He  feems 
however  to  afcribe  this  increafe  of  pulfe  to  the  heat  of  the 
room  and  that  produced  by  the  bed-cloaths.  The  foft  and 
warm  beds  of  down  or  the  fineft  feathers  fo  much  in  ufe  about 
that  period  are  now  generally  laid  aiide,  and  a firmer  fupport 
for  the  body  fubftituted  in  their  room,  a change  which  has 
undoubtedly  been  very  favourable  to  health. 


cecd  6r,  62  or  63  beats  in  a minute,  which  in  a 
Ihort  time,  without  any  alteration  of  pofture,  rofe 
to  66,  67,  and  68. 

I have  paid  fo  much  attention  to  this  point,  that 
I have  no  doubt  of  the  fa£t,  though  I cannot  fpecify 
the  proportion. 

The  late  Dr,  Whytt,  a man  of  acute  as  well  as 
correct  obfervation,  takes  it  for  granted  that  the 
pulfe,  like  the  other  vital  motions,  becomes  flower 
during  fleep;  he  fpecifies  however  two  circum- 
Itances  which  form  powerful  exceptions,  and  which 
have  (probably  from  their  not  having  been  fuffici- 
ently  noticed)  given  rife  to  moft  of  the  difference 
of  opinion  which  has  taken  place  refpe6ting  this 
fubjeft. 

The  firft  is  w’hen  food  or  liquor  has  been  plen- 
tifully taken  in  a little  before  fleep  ; the  diltention 
of  the  ftomach  occalioned  thereby,  adts  as  an  irri- 
tating caufe,  and  by  the  fympathy  that  fubfifts  be- 
tween that  organ  and  the  heart,  will  undoubtedly 
accelerate  the  pulfe. 

, The  chyle  likewifc  that  refults  from  thence,  and 
is  continually  (during  fleep  under  fuch  circuin- 
ilances)  mixing  wdth  the  blood,  aCls  as  a general 
ftimulant  to  the  fydem,  tending  to  produce  the 
fame  effedl.  If  fermented  or  fpirituous  liquors 
have  been  drank  with  the  food,  the  increafe  of 
heat  and  quicknefs  of  the  pulfe  * are  much  greater. 

* It  muft  not  be  underfiood  from  wbat  Is  here  faid,  that  it 
is  recommended  Generally  (in  order  to  avoid  the  inconveni- 
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I am  apt  to  think  that  under  fuch  circumftances, 
the  repofe  of.  the  body  and  its  horizontal  pofture, 
which  ufually  contribute  to  abate  the  quicknels  of 
the  pulfe,  have  here  an  oppolite  effed.  A load  of 


cnees  here  fpoken  of)  to  go  to  refl  fading.  The  flatulence  and 
uneafinefs  ulually  attendant  upon  an  empty  date  of  the  flomach, 
efpecially  in  perfons  of  nervous  habits,  will  often  produce 
feverifli  heat,  and  uneafy  and  didurbed  deep,  much  refem- 
bling  what  is  caufed  by  an  over  proportion  of  food. 

Dr.  Whytt  obferves,  when  treating  of  the  cure  of  nervous 
I difordevs,  “ that  v/he,n  his  domach  was  weak,  and  when,  after 
“being  indifpofed,  the  palms  of  his  hands  w'ere  hot,  and  his 
; “ body  languid,  and  apt  to  fweat  upon  motion  ; that  he  had 
I “ often  found  himfelf  much  better  for  a glafs  of  claret  and  a 
I “ bit  of  bread  an  hour  or  more  before  dinner ; in  this  cafe  the 
“ wine  cooled  him,  made  his  pulfe  dower,  and  gave  him  more 
i “ fpirits  and  drength.”  The  fame  advice  is  equally  applicable 
to  the  evening  as  to  the  forenoon. 

The  luxury  of  the  lad  age,  which  was  principally  mani- 
feded  in  plentiful  and  heavy  flippers,  has,  from  the  revolu- 
tions incident  to  caprice,  many  of  which  we  have  witnelfed  in 
our  own  times,  been  diverted  into  other  channels,  and  a total 
i abdinence  has  with  many  perfons  taken  place  of  a luxurious 
indulgence.  This  extreme  is  Indeed  lefs  dangerous  to  healtlj 
than  the  former,  but  is  neverthelefs,  like  all  other  extremes^ 
totally  irreconcileable  with  reafon  or  praftical  obfervation.  It 
mud  indeed  be  owned  that  the  extravagantly  late  hours  at 
' which  dinner  is  ferved  among  the  highed  ranks,  and  thofe  who 
affeft  to  ape  their  cudoms,  make  fuch  forbearance  in  a good 
meafure  necedary,  fince  the  time  of  dinner  at  prefent  fcarcely 
varies  from  that  of  fupper  when  the  luxury  of  thofe  meals  pre- 
f vailed.  The  above  advice  then  mud  be  underdood  to  refer  to 
i thofe  who  have  not  yet  adopted  the  fafhionable  hours  ufual  ia 
)|  high  life,  and  are  neverthelefs  fo  unreafonably  abftemious. 


I 
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victuals  upon  the  ftomach  requires  an  eredl  pofture, 
mufcular  motion,  and  a degree  of  general  exertion, 
in  order  to  its  being  properly  digefted  and  forwarded 
through  the  alimentary  canal.  When  thefe  aftive 
auxiliaries  then  are  wanting,  a greater  burden  is 
laid  on  the  proper  fundlions  of  the  domach,  and  a 
degree  of  fever  excited  by  theoverllrained  efforts  of 
that  organ  which  is  known  to  fympathife  fo  ftrongly 
and  fo  immediately  wdth  the  circulatory  fyftern.  On 
this  account  it  is  hazardous,  when  any  confiderable 
excefs  of  this  kind  has  taken  place,  to  fuffer  thofe 
who  have  praftifed  it,  to  go  to  reft,  or  even  to  lie 
down  in  an  horizontal  pofture,  until  they  have  in 
a good  meafure  recovered  of  the  oppreflion  which 
fuch  imprudent  repletion  always  occafions.  Death  • 
has  frequently  accompanied  fuch  infidious  repofe,  , 
probably,  from  the  powers  of  nature,  debilitated  by 
the  excefs,  and  unalTifted  by  the  ufual  helps,  prov-  ' 
ing  too  weak  to  fubdue  or  difcharge  the  load  upon  ^ 
the  ftomach,  and  of  Courfe  finking  into  a paralytic  > 
ftate  under  the  unequal  conflidl. 

'Another,  and  as  I believe  a very  ufual  caufe 
of  nocfurnal  fever  and  irritation  arifes  from  fleeping 
in  too  hot  an  air,  or  under  too  great  weight  or 
thicknefs  of  bed  cloaths.  Fires  in  bed-chambers 
are  I think  lefs  ufed  than  they  were  formerly,  but 
the  improvements  in  wood- work,  particularly  ex- 
emplified in  the'  clofe  joints  of  the  windows  and  , 
doors,  are  apt  I think  to  make  thqfe  apartments, 
too  warm,  and  that  in  a manner  particularly  unfa- 
vourable to  health. 
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Air  loaded  with  breath  and  perfpiration,  becomes 
not  only  heated  but  noxious  at  the  fame  time  ; and, 
^ if  carried  to  great  excefs,  generates  fevers  of  themoft 
malignant  and  dangerous  * kind.  Such  effedfs  in- 
deed feldom  take  place  unlefs  with  people  who  are 
confined  to  their  apartments  ; but  neverthelefs,  the 
bad  tendency  of  fuch  an  atmofphere,  though  but 
partially  inhaled,  may  manifeft  itfelf  in  a more 
gradual  manner,  and  it  has  been,  not  without  rea- 
fonable  probability,  fuggefled,  that  the  nervous 
complaints  fo  ufual  in  the  prefent  age  arife  in  no' 
fmall  degree  from  the  hot,  confined,  and  of  courfe 
unwholefome  air,  to  which  the  modern  ftyle  of  do- 
meffic  and  focial  accommodation,  neceffarily  ex- 
pofes  moft  of  the  higher  ranks  of  people. 

There  is  reafon  to  think  that  a heated  and  foul 
atmofphere  is  particularly  injurious  during  fleep. 
The  uneafy  fenfation  w'hich  attends  the  breathing  a 
hot  contaminated  atmofphere,  is  fuch  as  to  make 
thofe  who  are  expofed  to  it  when  awake,  defirous 
to  relieve  themfelves  by  the  admiffion  of  frefh  air, 
or  by  change  of  place  ; but  during  fleep,  when  the 
body  is  in  a good  meafure  in  a ftate  of  infenfibility, 
fuch  uneafinefs  not  being  acutely  painful  and  com- 
ing on  gradually,  which  laft  circumltance  is  very 
material,  is  not  fufiiciently  ftimulant  to  roufe  thofe 
who  are  expofed  to  it  and  to  put  them  on  their 
guard. 


* The  gaol  and  hofpital  fevers  which  anfwer  nearell  to  th)8 
eharatter,  are  undoubtedly  owing  to  this  caufe. 


F 
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The  continuance  of  fuch  an  efFe6l  for  feveral 
hours  together,  and  its  frequent  occurrence,  may 
poflibly  be  the  occafion  of  many  of  thofe  hedfical 
fymptoms  which  often  occur  inpradfice,  and  which 
are  difficult  to  be  accounted  for. 

It  adds  probability  to  this  conjedlure  that  thefc 
complaints  are  almoft  invariably  obferved  to  be  moft 
troublefome  during  the  night. 

On  the  other  hand  wffien,  as  Dr.  Whytt  has  ob- 
ferved, “ the  ftomach  is  not  loaded,  and  the  air 
pure  and  cool,  and  the  bed-cloaths  not  more  than 
fufficient  to  preferve  a comfortable  warmth,  the 
pulfe  will  in  time  of  fleep  be  unufually  flow.” 

2.  Aflivity.  Including  change  of  pofture. 

Motion  and  exertion  of  every  kind  is  found  to 
quicken  the  pulfe  ; even  the  little  effort  that  is  ne- 
ceffary  to  preferve  the  body  in  a handing  pofture,  is 
fufficient  to  produce  a very  perceptible  increafe  of 
pulfe  above  what  it  was  in  a fitting  or  recumbent 
pofture. 

The  refult  of  twenty-one  accurate  trials  made 
on  different  days  and  at  different  times  of  the  day, 
all  coincided  to  prove  this  faff.  The  greateft  differ- 
ence obferved,  was  thirteen  beats  in  a minute,  and 
the  leaft  difference  one  beat.  Each  of  thefe  how- 
ever occurred  once  only.  The  average  difference 
between  the  above  poftures  was  about  fix  beats  and 
one  third  in  a minute. 

It  appears  to  me  that  a greater  proportionable 
difference  took  place  when  the  pulfe  exceeded  the 
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* ftandard.  Thus  when  the  pulfe  of  a perfon  in  a 
fitting  pofture  beat  77  or  78  beats  in  a minute,  it 
arofe  to  88  when  the  body  was  ereft  and  unfup- 
ported,  whereas,  when  the  pulfe  was  no  more  than 
68,  it  increafed  only  three  beats  by  fuch  change  of 
pofture,  when  67,  one  beat  only,  when  65,  three 
beats,  and  when  64,  beats. 

The  above  numbers  are  not  in  any  regular  pro- 
portion, but  in  my  opinion  fully  fufficient  to  prove 
the  point  intended. 

The  pulfe  in  health  is,  as  far  as  I can  find,  the 
fame  in  a fitting,!  as  in  an  horizontal  pofture. 

Exercife  is  well  known  to  quicken  the  pulfe.  The 
proportion  given  by  Dr.  Robinfon,:|:  of  the  effefts 
of  bodily  motion  is  as  follows.  Lying  down,  p.  64, 
— Sitting,  68 — Standing,  78 — Walkingat  the  rate  of 
two  miles  an  hour,  78. — At  the  rate  of  four  miles  an 
hour,  loo — Running  raifed  it  to  140,  150,  or  more. 
I have  myfelf  made  feveral  experiments  to  the  fame 

* If  thefe  faffs  are  generally  true  (as  I believe  them  to  be) 
they  afford  an  explanation  why  perfons  in  fevers  are  fo  much 
fatigued  by  motion,  and  being  got  out  of  bed.  I have  fre- 
quently felt  theirpulfes  on  fuchoccafions,  and  often  found  them 
too  quick  to*  be  numbered. 

t Some  late  writers  obfcrve  that  the  pulfe  is  confiderably 
quicker  when  the  perfon,  whofe  pulfe  is  felt,  is  in  a fitting 
poflure  than  in  an  horizontal  one  j but  I have  made  fi^veral 
examinations  to  determine  this,  and  have  uniformly  found  the 
pulfe  as  I have  reprefented. 


t Anlm.  CEcon.  p.  177. 
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purpofe,  but  the  refult  in  each  of  them  was  fo  dif- 
ferent that  I could  not  reduce  them  to  any  ftandard. 
They  feemed  however  not  to  differ  very  much,  ex- 
cept in  what  refpefts  a fitting  and  a recumbent  pof- 
ture,  from  the  proportions  above  laid  down  by  Dr. 
Robinfon. 

Speaking  is  a kind  of  exercife,  which  has  a con- 
fiderable  effedf  upon  the  pulfe.  I haveoften  obferved 
that  even  a few  words  fpoken  during  the  examina- 
tion of  the  pulfe  have  quickened  it  feveral  beats  in 
a minute.  This  will  be  the  cafe  in  fome  degree  in 
perfed  health,  but  much  more  in  proportion  when 
there  is  any  tendency  to  fever. 

Hence  filence  is  very  properly  recommended  to 
patients  in  fuch  fituations. 

3.  Mental  agitation. 

Mental  agitation  of  every  kind  affefts  the  pulfe, 
and  as  far  as  I have  been  able  to  difcover,  accele- 
rates it. 

The  debilitating  paffions,  as  fear,  anxiety,  grief, 
remorfe,  tend  I believe  to  weaken  the  pulfe,  whilft 
the  ftimulating  paffions  make  it  more  full  and 
Ifrong. 

Floyer  mentions  the  pulfe  being  excited  by  anger 
to  beat  104.  in  a minute,  and  that  it  did  not  return 
to  the  natural  ftandard  in  lefs  than  three  or  four 
days.  I have  myfelf  more  than  once  obferved  that 
apprehenfion  refpefling  the  event,  has  in  timorous 
people  tended  to  diminifh  the  feveridi  heat  in  cafes 
of  a flight  inflammatory  nature.  When  the  difor- 
der  is  of  a malignant  or  putrid  tendency,  the  fame 
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apprehenfion  is  fald  to  have  produced  bad  efFecSsby' 
lowering  the  fpirits,  and  of  courfe  the  ftrength. 

It  fliould  be  obferved,  that  although  the  debili- 
tating and  the  ftimulant  paflions  both  accelerate  the 
pulfe  ; the  heat  of  the  body  is  not  proportionally 
increafed  by  both,  the  former  having  rather  a con- 
trary tendency,  whilft  the  latter  (e.  g.  anger]  is 
proverbial  for  its  heating  effefts. 

V. 

State  of  the  body  with  regard  to  temperature. 

There  is  no  doubt  that  the  application  of  heat, 
when  it  exceeds  the  natural  temperature  of  the  body, 
has  the  power  of  exciting  the  pulfe.  It  has  been 
found,  by  many  phyfiological  * experiments,  tore- 
new  the  motion  of  the  heart,  or  punff  um  faliens,  ih 
an  egg,  when  it  had  ceafed  for  a confiderable  time  ; 
and  common  obfervation  flmws,  that  any  accidental 

* Ovo  infuper  aeri  frigicliori  diutius  expofito,  punflum 
faliens  ravius  pulfat,  &,  languidius  agitatur  : admoto  autem 
digito  calente,  aut  alio  blando  fotu,  vires  liatim  vigoremque 
recuperat.  Quinetiam  poflquam  punflum  hoc  fenl.m  elanguit, 
et  fanguine  plenum  a motuomni  ceffans,  nullumque  vitae  fpeci- 
men  exhibens,  morti  penitus  fuccubuifle  vifum  efl ; impofito 
digito  meo  tepente,  fpatio  viginti  arteriae  meae  pulfum,  ecce 
corculum  denuo  revivilcit,  erigitur,  & tarquam  pofiliminio 
ab  orco  redux,  priflinam  choream  vcdintegravit.  Idque  alio 
quolibet  leni  calore,  ignis  nempe,  aut  aquae  tepidas,  iteium 
iterumque  a me,  8c  aliis  faflitatum  efl  ; ut,  pro  libito,  mifel- 
1am  animam  vel  morti  tradere,  vel  in  lucem  revocare,  in  nof- 
tra  poteflate  fuerit.  Harveii  Opera,  p.  253. 
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application  of  heat,  as  by  fitting  near  a fire,  will 
increafe  the  number  of  the  pulfe. 

I have  found  it  increafed  thereby  from  75  to  85 
beats  in  a minute.  Heat  produced  by  afuperabun- 
dance  of  bed  cloaths,  of  which  1 have  before  fpoken, 
will  have  a fimilar  effeft. 

Cold  on  the  other  hand  is  faid  to  diminifh  the 
number  of  the  pulfe,  but  this  I apprehend  is  true 
of  it  only  when  applied  in  fuch  a degree  as  to  over- 
» ' come  in  fome  meafure  the  powers  of  life,  in  w'hich 

cafe  it  operates  as  a flrong  opiate  or  * fedative  to 
the  fyftem  in  general,  but  when  applied  in  fuch  a 
degree  only,  as  to  create  uneafy  fenfations  without 
any  material  alteration  of  the  bodily  temperature, 
it  quickens  the  pulfe  and  gives  a ftrong  and  very 
fenfible  irritation  to  the  heart.  A cold  bath,  pro-, 
vided  it  be  only  inftantaneoufly  applied,  accele- 
rates the  pulfe  very  confiderably.  On  the  other 
hand  the  gradual  acceflTion  of  cool  air  to  the  body 
W'hen  over-heated,  undoubtedly  tends  to  diminira 
the  number  of  the  pulfe. 

It  appears  to  me  that  either  cold  or  heat  when  ap- 
plied in  fuch  a degree  as  to  produce  uneafy  fenfa- 
tions, quicken  the  pulfe  by  irritating  the  feelings. 
When  either  of  them  is  applied  only  in  fuch  a de- 
gree as  to  remove  the  uneafy  feelings  occafioned  by 
the  other,  the  pulfe  is  reduced  nearer  to  the  natural 
flate.  ' 

* See  a remarkable  account  to  this  purpofc  in  Sir-Jofcph 
Banks’s  firft  voyage. 
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1 know  no  method  however,  of  bringing  thefc 
ftimulant  caufes  to  any  ftandard  common  to  both 
of  them,  or  proportionate  to  the  effetff  pro- 
duced. 

Sir  John  Floyer,  a man  whimfical  in  his  ideas, 
but  1 believe  accurate  in  relating  the  refult  of  his 
own  perfonal  experience,  adopted  a notion,  that 
the  natural  piilfe  varied  in  a certain  proportion  in 
all  the  degrees  of  latitude  from  the  equator  to  the 
pole  ; and  under  this  perfuafion,  and  with  no  better 
foundation  that  I can  difcover,  than  an  opinion 
(which  he  himfelf  does  not  invariably  adhere  to) 
that  the  natural  pulfe  in  England  is  about  70  beats 
in  a minute,  has  conftrudled  a table  of  pulfes  for  a 
great  variety  of  latitudes,  which  for  its  extrava- 
gance I lhali  infert,  as  a caution  to  medical  writers 
againft  adopting  principles  in  fo  important  a branch 
of  fcience,  without  proper  examination  if  the  pofi- 
tions  laid  down,  were  confiftcnt  with  adlual  expe- 


rience. 


TTable  I.  Floyer’s  Pulfe-Watch.  Vol.  I.  p. 

“ Containing  the  moll  healthful  number  of  pul- 
“ fes  in  one  minute,  according  to  the  feveral 
“ climates,  which  are  diftinguifhed  by  every* 
“ fifth  degree,  betwixt  the  equator  and  the 
“ northern  pole.* 


Number  of  Pulfes. 

Degrees  from  the  Equator. 

This  number  happens 

under  the  equator. 

Tit  ■ — 

5th  degree  from  the 

equator. 

no 

10 

105  . 

15 

100  

20 

95  

25 

90  

30 

85  

35 

80  “ 

40 

75 

45 

70  

50 

65  

55 

60  

60 

55  

65 

50  

70 

45  

75 

40  

80 

35 

85 

30 

90 

* I am  inclined  to  think,  notwithftanding  the  pompous 
manner  in  which  thefe  calculations  are  introduced,  that  Sir 
John  Floyer  himfelf  did  not  place  much  dependence  on  them, 
fmce  in  a fubfequent  partof  the  fame  work,  Vol.  I.  p.  435. 
he  has  given  the  fame  table  nearly but  reverfed,  as  the  floweft 
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None  of  the  books  on  medicine  which  I have 
been  fortunate  enough  to  meet  with,  have  fpecified 
the  rate  of  the  natural  pulfe  in  the  country  whofe 
difeafes  they  have  defcribed,  although  they  often 
make  ufe  of  the  term  natural  pulfe ; of  courfe  then 
they  mufl  be  fuppofed  to  mean  the  fame  rate  of 
pulfe  as  we  who  are  their  readers  have  been  accuf- 
tomed  to  diftinguilh  by  that  name* 

It  afforded  to  me  much  matter  of  furprife  to  find 
a man  of  the  medical  knowledge,  experience,  and 
general  information  of  Haller,  embracing  the  above* 
mentioned  ftrange  hypothefis  of  Floyer. 

He  has  laid  it  down  * as  a fadf , that  in  countries 
lituate  under,  or  near  the  equator,  the  rate  of  pulfes 
is  much  more  frequent  than  tvith  us,  even  to  120 
beats  in  a minute,  and  that  in  fome  of  the  hot  parts 
of  the  Eaft-lndies,  it  is  100. — But  I much  fufpeft 

pulfe  is  placed  under  the  equator,  and  the  acceleration  is  put 
down  as  increafing  as  we  approach  the  poles.  This  he  has  given 
on  the  authority  of  the  Chinefe  taken  from  an  account  of  aii 
embafly  from  the  Dutch  Eafl-India  Company,  and  herein  the 
Chinefe  accounts  are  as  extravagant  in  the  oppefite  extreme,  as 
Sir  John  Floyer’s  computations.  According  to  them,  the 
pulfe  in  China  does  not  exceed  44  beats  in  a minute,  and 
its  general  rate  is  not  more  than  37.  We  have  the 
greateft  reafon  to  think,  that  whatever  encomiums  on  the 
knowledge  of  thefe  people  credulity  or  prejudice  may  beflowj 
no  credit  whatever  fhould  be  given  to  accounts  fo  obvioufly 
and  fo  extravagantly  mifreprefented. 


* Lib.  VI.  Sea.  II.  V XVIII.  Halleri  PhyCol. 

G 
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the  authorities  he  quotes  for  fo  extraordinary  a por- 
tion. Sir  John  Floyerwho  is  the  firft  he  cites,  gives 
no  better  reafon  than  the  one  abovementioned, 
which  evidently  carries  no  weight ; the  work  he 
mentions  of  * Dr.  Rye,  I have  not  feen,  nor  the 
one  he  cites  of  Lyonnet  on  Infedfs  ; but  the  autho- 
rity brought  from  Linguet  on  the  credit  of  M. 
Bernier, t is  on  feveral  accounts  very  fufpicious.  I 
have  examined  M.  Bernier’s  Travels  to  the  Eaft- 
Indies  very  carefully,  and  am  confident  no  compu- 
tation of  the  number  of  beats  of  the  pulfe  in  a 
minute,  or  other  portion  of  time,  occurs  therein. 
Indeed  it  is  not  probable  that  it  fliould,  as  M. 
Bernier’s  Travels  to  the  Eall-Indies  were  publilhed 
in  the  year  1670,  a period  at  which  the  menfuration 
of  the  pulfe  was  fcarcely  thought  of  in  medical 
praftice,  though  it  had  been  mentioned  before  that 
time  by  Kepler. 

I have  enquired  of  feveral  perfons  who  have 
pradtifed  medicine  in  warm  climates,  but  cannot 
learn  from  them  that  there  is  any  difference  in  the 
pulfe  in  thofe  countries  from  what  we  find  in  Great- 
Britain.  One  gentleman  particularly,  whofe  au- 
thority from  his  extenfive  praftice,  excellent  judg- 

* Medicina  Statica  Britannica,  poll  Rogers  HHloriam 
Morborum  Epidemicorum  Hibernia,  cdita  Dublin!,  1734. 

f Linguet  in  difTertatione,  ergo  animantium  motus  eft  ab- 
acre,  Paris,  1731.  Auftorem  experiment!  citat  Cl.  Bernier. 


Kepler  died  in  November,  1630. 
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ment,  and  perfeft  integrity,  1 cannot  but  regard  as 
decifive,  has  informed  me  that  the  pulfe  in  * 
Jamaica  is,  as  nearly  as  poffible,  at  the  fame  rate 
as  with  us,  and  that  he  has  known  inftances  wherein 
it  did  not  exceed  6o  in  a minute. 

It  is  alferted  that  the  heat  of  the  body  in  thofe 
climates,  when  it  is  not  expofed  to  the  fun,  does  not 
exceed  what  we  find  it  to  be  in  our  own  country. 
T-'his  has  been  afcribcd  to  the  conftant  perfpiration 
which  generates  cold  by  evaporation,  and  to  fome 
property  in  the  body  which,  though  unexplained, 
we  have  great  reafon  to  think  fubfifts,  by  which 
the  body  is  enabled  to  preferve  an  equilibrium  of 
temperature  notwithftanding  any  variations  in  this 
refpedl  that  may  take  place  in  the  atmofphere. 

We  have  not  the  lame  opportunities  of  examining 
the  rate  of  the  pulfe  towards  the  poles  as  we  have 
towards  the  equator,  but  no  authors  on  the  fubjedl 
of  medicine  that  I have  feen,  who  have  written  in 
northerly  climates,  as  at  Upfal  and  Peterlburg, 
notice  any  difference  in  the  rate  of  the  pulfe  be- 
tween thofe  countries  and  the  fouthern  parts  of 
Europe. 

VI. 

Effedfs  of  food  and  abftinence. 

The  effedfs  of  food  and  abftinence,  the  former  in 
accelerating,  and  the  latter  in  retarding  the  pulfe, 

* Kingfton  in  Jamaica  is  in  the  latit.  17.  5.  Of  courfe  the 
ordinary  rate  of  pulfe  there  according  to  Sir  J.  Plover’s  table, 
fliould  be  upv^ards  of  100. 
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are  generally  acknowledged.  The  experiments  I 
have  made,  though  they  all  confirm  the  general 
pofition,  yet  there  is  fo  little  uniformity  between 
theni,  that  1 fcarcely  know  how  to  reduce  them  to 
any  llandard.  J will  endeavour  hpwever  to  give 
the  heft  account  in  my  power  of  fuch  fadts  as  I think 
bell  afeertained. 

It  appears  from  the  firft  inftance  that  occurs  in 
the  table  of  Dr.  Robinfon,  above  quoted,  that  the 
pulfe  was  quickened  from  67  to  70,  or  about  one 
part  in  twenty-two,  after  eating  breakfaft.  In  the 
' fecond  inftance  the  acceleration  is  greater,  being 
from  66  to  72,  or  one  part  in  eleven. 

The  proportion  of  acceleration  in  the  firft  in- 
ftance mentioned  in  the  table  given  by  the  author  of 
this  work,  is  confiderably  larger  ; the  pulfe  therein 
being  quickened  from  66  to  nearly  79,  which  is 
almoft  a fifth  * part. 

The  acceleration  of  the  pulfe  by  the  dinner  meal, 
proved  more  regular  and  uniform.  In  the  firft  of 
Dr  Robinfon's  experiments  the  pulfe  was  increafed 
at  the  end  of  the  fifth  hour  after  the  perfon  fat  down 
to  dinner  feven  beats  in  a minute,  or  one  tenth  part, 
and  in  the  fecond  experiment  eight  beats,  or  fome- 
what  more  than  one  eighth  part. 

■*  I am  inclined  to  aferibe  this  difference  to  the  breakfafl  be- 
ing taken  of  a warmer  temperature  than  might  be  ufual  at  the 
time  Dr.  Robinfon’s  experiments  were  made. — Sir  John 
rioyer  obferved,  that  two  difhes  of  coffee,  which  is  generally 
drank  pretty  hot,  had  a great  effeft  in  quickening  the  pulfe. 
Phyf.  Pulfe-Watcb,  Vol.  I.  p.  156. 


C 45  ] 

In  the  experiments  made  by  the  author  of  this 
work,  the  increafe  was  about  five  beats  under  fimi- 
iar  circumhances,  which  is  only  about  one  four- 
teenth part. 

Sir  John  Floyer  fays  that  he  has  often  found  his 
own  pulfe  at  Jevcnty  before  dinner,  and  after  it 
0ighty-fix^  or  even  ninety.  The  loweft  of  thefe  num- 
bers denotes  an  increafe  of  more  than  one  fifth  part. 
He  however  defcribes  himfelf  to  be  of  a hedfic  irri- 
table habit. 

Sckwenke,  an  author  quoted  by  Haller,  edi- 
mates  the  increafe  of  the  pulfe,  by  eating  dinner,  as 
amounting  from  eight  to  fourteen  beats. 

Haller,  from  experiments  * made  on  himfelf, 
found  an  increafe  of  from  ten  to  twelve  beats  by  the 
fame  meal. 

The  reader  may  obferve  that,  although  in  the 
fecond  of  the  inftances  above  produced  the  accele- 
ration of  the  pulfe  after  breakfaft  was  nearly  as 
great  as  after  dinner,  yet  that  fuch  acceleration  was 
confiderably  lefs  permanent.  In  the  three  inffan- 
ces  firft  mentioned  the  pulfe  began  to  diminifli  in 
lefs  than  two  hours  after  breaklafi,  whereas  after 

* Haller  in  another  place  mentions  that  his  natural  pulfe 
(the  medium  pulfe  I fuppofe  through  the  day)  was  feventy- 
eight  beats  in  a minute.  The  medium  pulfe  was  therefore 
accelerated  about  one  feventh  part  by  this  meal. — It  fhould  be 
noticed  that  the  experiment  of  Haller,  here  referred  to,  was 
made  when  he  was  in  a weak  though  convalefcent  fiate  (con- 
valefcenti,  & debili)  and  probably  more  Irritable  than  when 
in  health.  Halier.  PhyTiol.  Vol.  II.  261.  264. 
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dinner  it  either  remained  fiatlonary,  or  was  on  the 
increale,  until  the  time  of  going  to  reft.  Thefe 
circumilances  account  for  that  inftinftive  naufea 
which  perfons  in  a ftate  of  fever  are  obferved  to  ex- 
prefs  reTpedling  animal  food,  and  fliew  at  the  fame 
time  why,  by  its  permanent  ftimulus,  it  is  the  pro- 
pereft  food  for  people  in  health,  who  are  obliged  to 
undergo  great  labour  and  to  praffife  great  exertions 
of  ftrength. 

I have  found  by  repeated  experience  that  the  ac- 
celeration of  the  pulfe  is  by  no  means  proportional 
to  the  quantity  of  food  taken  in,  provided  noexcefs 
be  committed.  I have  obferved  the  pulfe  to  be 
quickened  by  a few  m.orfels  of  dry  bread  in  the  pro- 
portion of  about  five  to  feven  of  what  it  ufually  was 
by  a moderate  meal.  But  fuch  acceleration  did  not 
continue  fo  long  as  it  did  in  the  other  cafe. 

Fermented  liquors  are  well  known  to  quicken  the 
pulfe,  but  this  effedf  is  principally  qbfervable  in  thofe 
who  are  not  much  apeuftomed  to  their  ufe.  When 
they  become  habitual,  provided  the  quantity  be 
moderate,  their  effeef  in  raifing  the  pulfe  at  the 
ufual  time  of  taking  them  after  dinner  is  incon- 
ftderable. 

I have  found  the  pulfe  beat  the  fame  number  for 
feveral  hours  after  dinner,  when  no  ftronger  liquor 
than  the  ulual  quantity  of  fmall  beer  had  been  taken, 
as  it  did  when  half  a pint  or  rather  more  of  port 
wine  had  been  drank.  But  this  muft  be  underltood 
only  of  a healthy  ftate  of  body,  fince,  when  any  ten- 
dency to  fever  is  prefent,  a fmall  quantitv  of  wine,  . 
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ami  a ftill  lefs  in  proportion  of  fpirituous  liquors, 
contributes  very  powerlully  to  increafe  the  inflam- 
matory difpofition. 

As  toabllinence  from  food,  I never  had  any  op- 
portunity of  feeing  it  carried  to  any  great  degree.  It 
is  certain  that  thepulfe  in  health  is  invariably  flowell 
in  the  morning,  and  a little  before  dinner,  which 
are  the  periods  of  longeftabflinence,  fo  that  itsefFedl 
in  retarding  the  pulfe  is  unqueflionable.  Whether  it 
would  produce  the  fame  efFecf  if  carried  to  the 
length  of  caufing  great  uneafinefs,  I rather  doubt  ; 
but  have  no  authority  to  enable  me  to  form  any 
decifive  opinion. 

i 

Of  the  changes  in  the  pulfe  liable  to  he  produced 
by  difeafe. 

Having  before  fpoken  of  theufualcircumftances 
by  which  the  pulfe  is  liable  to  be  affeaed  in  a flate 
ot  health,  I mean  now  to  fpeak  of  the  changes  that 
■are  found  to  be  produced  by  difeafe. 

Before  I enter  on  this  part  it  will  be  proper  again 
to  remind  the  reader  of  the  title  of  this  work,  in 
which  the  intention  is  exprefled  to  be,  “ to  point 
out  with  greater  certainty  the  indications  flgnified 
by  the  pulfe  efpecially  in  feverifli  complaints,”  to 
W'hich,  indeed,  I mean  to  confine  in  a great  meafure 
what  I have  to  offer. 

The  acceleration  of  the  pulfe  is  agreed  by  all 
pradlitioners  to  be  ihe  leading  mark  that  indicates 
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the  prefence  of  fever.  Some  rare  inftances  indeed 
are  faid  to  have  occurred  wherein  the  pulfe  has  not 
been  altered  from  its  natural  ftandard,  but  thefe  are 
too  few  to  require  being  noticed  in  this  place. 

As  the  pulfe  however  is  liable  to  be  accelerated 
by  various  circumftances  in  life,  unconnedled  with 
difeafe,  it  will  be  neceffary  to  afcertain  as  far  as 
lies  in  our  power,  that  degree  of  acceleration  which 
may  be  properly  faid  to  denote  the  prefence  of 
fever. 

Moft  of  the  writers  that  I have  feen,  appear  to 
draw  their  inferences  of  the  prefence  of  fever  from 
the  abfolute  number  of  pulfations  which  the  artery 
makes  in  a given  time.  Thus  96  beats  in  a minute 
are  I believe  ufually  thought  to  denote  the  com- 
mencement, or  rather  perhaps  the  loweft  degree  of 
fever  ; 108  is  the  ufual  rate  of  he£Hc  fever  in  the 
male  fex  ; 1 1 2 is  the  number  that  ufually  attends 
peripneumony,  and  Indeed  other  internal  inflam- 
mations not  attended  with  acute  pain  ; 1 20,  the 
rate  accompanying  inflammatory  fever ; and  when 
above  this  number,  it  is  fuppofed  to  indicate  the 
approach  of  delirium.  When  it  rifes  to  130  and 
upwards,  it  often  denotes  that  flage  that  precedes 
or  attends  large  confined  fuppurations.  Whenfymp- 
toms  of  a putrid  difpofition  in  fevers  appear,  as  in 
the  typhus,  the  pulfe  will  often  rife  to  the  number 
laft  fpecified,  but  never  that  I have  feen  without 
either  delirium,  or  a degree  of  either  fatuity  or  in - 
fenfibility,  that  were  equivalent  to  delirium  in 
affording  unfavourable  prognoftics. 


C 49  ] 

I have  not  fpecified  the  above  numbers  as  uni- 
verfally  acknowledged  to  be  accurately  juft,  but 
only  as  fuch  as  are  perhaps  with  fome  fmall  lati- 
tude generally  received. 

But  it  mull  be  evident  to  every  one  who  duly  con- 
liders  the  fubjed,  that  ^his,  or  indeed  any  compu- 
tation, deduced  from  the  abfolute  number  qf  the 
pulfe,  muft  be  liable  to  much  inaccuracy.  ^ 

It  can  only  hold  true  in  cafes  wherein  the  natural 
pulfe  is  of  the  medium  ftandard,  or  beats  on  an  ave- 
rage  75  times  in  a minute,  which  number,  though 
it  may  ferve  as  a general  computation,  is  far  from 
being  univerfally  prevalent.  The  natural  pulfe  is 
frequently,  in  point  of  quicknefs,  very  different 
in  different  perfons,  and  if  this  be  the  cafe,  ^ye 
can  have  no  reafon  to  fuppofe  that  diforder,  which, 
from  the  meaning  of  the  term,  is  underftood  to  de- 
range the  regular  courfe  of  nature,  ftiould  at  once 
reduce  a number  of  difcordant  pulfes  to  the  fame 
rate.  The  natural  pulfe  is  found  in  fome  perfons 
to  exceed  that  number  which  according  to  the  fore- 
going calculations  would  imply  a confiderable  de- 
gree of  fever,  and  in  others  the  prefence  of  that  dif- 
order is  ftrongly  marked,  though  the  number  of 
the  pulfe  may  not  reach  the  pitch  that  is  fuppofed  to 
indicate  the  loweft  degree  of  that  diforder. 

To  obviate  this  inconfiftency,  the  number  of  the 
natural  pulfe,  be  that  what  it  may,  has  been  fixed 
on  as  the  ftandard  from  which  the  increafe  ftiould 
be  computed,  and  a certain  number  of  beats  ex- 
H 
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ceeding  this  point  (twenty,  thirty,  or  more)  have 
been  aflumed  as  criterions,  either  of  the  prefence 
of  the  diforder,  or  of  its  different  ftages,  and  as 
fuited  to  point  out  fuch  indications  as  * the  pulfe 
is  capable  of  affording. 

But  this  method  of  calculation,  although  it  may  be 
fomewhat  lefs  exceptionable  than  the  other,  which 
is  founded  on  the  confideration  of  the  abfolute  num- 
ber of  beats  in  a given  time,  is  neverthelefs  fubjeft 
to  great  inaccuracy.  It  is  evident  that  the  additi- 
on of  any  given  or  determinate  number  to  the 
pulfe  cannot  afford  the  fame  indications  in  all  per- 
fons.  The  proportion  which  the  addition  of  twenty- 
one  beats  bears  to  a natural  pulfe  of  fixty  in  a mi- 
nute, is  very  different  from  what  the  lame  addi- 
tion would  bear  to  one  of  feventy-five.  For  as> 
feventy-five  is  to  ninety-fix,  fo  is  fixty  to  feventy- 
fix,  eight  tenths.  In  this  latter  cafe  then,  an  addi- 
tion of  feventeen  beats  muft  be  confidfered  as  equi- 
valent and  affording  the  fame  indication  as  an  addi- 
tion of  twenty-one  beats  would  have  done,  had  the 
natural  pulfe  been  at  the  rate  of  feventy-five  beats 
in  a minute.  It  appears  then  to  me  that  the  proper 

Many  praflitioners,  and  feme  authors  even  as  early  as 
Celfus,  whofe  obfervations  and  direftions  tefpefling  the  exa- 
mination of  the  pulfe  are  neverthlefs  in  general  excellent, 
feem  to  have  concluded  too  haflily  that  lefs  credit  is  due  to 
the  indications  furniflied  by  the  pulfe,  than  1 think  they  de- 
ferve.  This  has  I think  originated  from  negleft  of  confider- 
ing  the  natural  pulfe  in  each  individual,  as  the  bafts  of  their 
refpeftive  calculations. 
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mcthoel  muft  beio  eftimate  the  degree  of  fever  ac- 
cording to  the  proportion  which*  the -accelerated 
pulfe  bears  to  the  natural.  . "■ 

. Thus  if  the  pulfe  be  permanently  quickened  in  the 
proportion  of  i.28.-to  it*  we  may  pronounce  the 
commencement  of  fever  or  the  prefence  of  fever  in 
a fmall  degree  ; if  as  t 1.44  to  i.  it  denotes  a con- 
fiderable  degree  of  lever  and  fuch  as  is  the  ufual 
ftate  of  heftical  perfons  when  the  fever  is  not  in  a 
flate  of  exacerbation  : if  as  1.493  J to  i,  it  denotes 
a higher  degree  of  fever  and  fuch  as  ufually  accom- 
panies pleuiilies,  peripneumonies,  and  other  internal 
inflammations  not  very  acute..  If  as  1.6  to  1.  § it 
denotes  a great  degree  of  inflammatory  fever,  and  is 
indeed  nearly  the  utmoft  pitch  of  permanent  accele- 
ration that  is  confiftent  with  the  prefervation  of  the 
underftanding. 

If  it  rifes  as  high  as  the  proportion  of  1.76  j]  to  1. 
it  denotes  the  pitch  at  which  the  pulfe  ufually  is  in 
malignant  fevers  which  fcarcely  ever  fails  of  being 
attended  with  delirium  and  great  danger.  Under 
fome  circumftances  this  number  of  the  pulfe  is  rather 
lefs  formidable,  though  Hill  very  threatening ; I 

* Equal  to  the  proportion  that  96  bears  to  75, 

t Equal  to  the  pioportion  108  bears  to  75. 

+ Equal  to  the  proportion  1 12  bears  to  75. 

^ Equal  to  the  proportion  120  bears  to  75. 

!|  Equal  to  the  proportion  of  132  to  75. 
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imranin-  thc'cafe  of  the  formation  of  large  fuppura- 
tioTLs,  particialarly.  fuch  as  fometimcs  prove  the 
crifes  of  heflic' fevers. 

. .This  jnetbad.  of  computation  enables  us  to  ac- 
count for,  and  to  reconcile  many  apparent  irregu- 
larities .atad  inconliftencies.  Thus  the  pulfe  is  often 
thought  to  indicate  a lower  degree  of  fever  than  the 
other  fyEaptoms  import  to  be  prefent.  But  it  is  very 
poffible  that  thof&  circumRances,  however  difcor- 
dant  they  may  appear  at  firft  fight,  may  be  never- 
thdefs  in  ftrid  unifon  with  one  another.  Thus  I 
have  witnefled  a cafe  attended  with  numerous  and 
evident  fymptoms  of  fever,  wherein  the  pulfe 
did  not  exceed'  40  in  a minute,  a number  to  all 
appearance  extremely  fmall,  even  fuppofing  it  to 
be  the  one  ufual  in  health.  But  upon  the  confider- 
ation  that  the  natural  pulfe  in  this  inftance  did  not 
exceed.twenty-four  beats  in  a minute,  the  difficulty 
ceafed,  and  the  whole  appeared  regular  and  pro- 
portional. For  as  24.  is  to  75,  fo  is  40  to  125,*  the 
laft  of  which  numbers  ffiould  be  confidered,  accord- 
ing to  the  ufual  computation,  as  the  real  rate  of  the 
pulfe,  and  which  was  fully  adequate  to  the  other, 
fymptoms  of  fever  which  then  occurred. 

I lately  attended  for  a confiderable  time  a perfon 
nearly  allied  in  blood  to  the  one  laft  mentioned,  and 
who  had  repeatedly,  during  my  attendance  on  him, 

* Here  the  addition  of  fixteen  beats  in  a minute  muft  be 
reckoned  as  equivalent  to  the  addition  of  50  beats  to  a pulfe  of 
the  ufual  ftaadard,  or .73  in  a minute. 
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evident,  though  not  violent  fymptoms  of  fever,  fuch 
as  a white  tongue,  hot  Ikin,  third,  laffitude  and 
pain  in  the  limbs.  Yet  the  pulfe  in  this  cafe 
fcarcely  ever  exceeded  78,  or  at  mod  80  beats  in  a 
minute.  But  I found  on  examination  after  his  re- 
covery that  what  I had  before  fufpefted  was  true, 
and  that  his  pulfe  was  naturally  flow,  not  exceeding 
54  or  55  bests  in  a minute.  This  circumdance  per- 
feftly  explained  the  feemingdifcordance  of  the  fymp- 
toms. For  as  54  is  to  75,  fo  is  78  to  108.3. 
which  lad  number  ought  to  be  accounted  the  true 
rate  of  the  pulfe,  according  to  the  ufual  calculation, 
and  is,  as  I have  before  obferved,  the  general  number 
of  the  pulfe  in  low  fevers.  Nearly  about  the  fame 
time  I vifited,  in  confultation  with  an  eminent  phy- 
fician  of  this  city,  a patient  who  laboured  under  a 
fevere  peripneumony  attended  w'ith  the  ufual  fymp- 
toms, and  which  required  three  plentiful  bleed- 
ings, and  repeated  and  large  evacuations  of  other 
kinds  before  it  could  be  reduced.  In  this  cafe  the 
pulfe  never  exceeded  (one  examination  only  ex- 
cepted) 84  beats  in  a minute.  Yet  the  pulfe  was  in 
this  indance  perfeflly  proportional,  lince  in  a natu- 
ral date  it  beat  no  more  than  56  times  in  a minute. 
For  as  56  is  to  75,  fo  is  84  to  112.5,  which  lad 
number  implies  a rate  of  pulfe  fufficiently  quick  to 
accord  with  the  other  concomitant  fymptoms. 

But  our  opinions  are  not  liable  to  be  mifled  merely 
from  thinking  the  pulfe  flower  than  what  appears  to 
correfpond  with  the  other  fymptoms  of  fever:  they 
are  at  lead  equally  liable  to  beerroneous  from  think- 
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ing  the  pulfe  to  be  qutchr,  and  to  indicate  a higher 
degree  of  fever,  than  might  be  inferred  from  the 
ftate  of  the  other  fymptoms.  But  in  this  cafe  as 
well  as  in  the  former  it  will  I apprehend  be  gene- 
rally found,  that  the  pulfe,  as  well  as  the  other 
fymptoms,  are  regular  and  proportionate  to  one  ano- 
ther. If  the  natural  pulfe  be  96  in  a minute,  as  I 
have  repeatedly  found  it  to  be  in  fome  irritable 
habits,  and  not  very  uncommonly  in  the  female 
fcx,  it  may  rife  to  120  beats  in  a minute  before  we 
can  pronounce  a fever  to  be  prefent ; lor  as  75 
to  96,  fo  is  96  to  121.5.  ^ • 

In  order  to  reconcile  thefe  feeming  irregularities, 
and  to  reduce  all  pulfes  (provided  the  natuial  num- 
ber be  known)  to  the  fame  ftandard,  the  following 
table  is  conflrufted. 

Every  divifion  or  fe£lion  of  this  table  is  numbered 
in  fucceffion,  and  each  divifion  contains  the  compa- 
rative proportion  which  the  increafe  of  that  number 
of  the  natural  pulfe  which  is  fet  at  the  head  of  each 
divifion,  bears  to  the  increafe  of  the  ftandard  pulfe 
of  75  beats  in  a minute;  to  which  laft  mentioned 
number  the  firft  number  in  each  divifion  is  always 
fuppofed  to  be  equivalent.  Thus  in  divifion  or 
feclion  I.  wherein  40  beats  in  a minute  are  afifumed 
as  the  natural  pulfe,  and  of  courfe  equal  to  75  of  the 
ftandard,  41  is  fet  down  as  equal  to  76.875*  42  to 
78.75,  and  the  laft  number  in  this  feflion,  namely 
82,  is  fet  down  as  equal  to  153.75. 

The  proportions  under  each  feftion  are  fet  down 
to  as  many  at  leaft  as  are  equal  to  125  beats  of  the 
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ftandard  natural  pulfe,  of  75  in  a minute,  at  a me-> 
dium,  through  the  day. 

The  utility  of  this  table  in  reducing  all  pulfes, 
however  difcordant  they  may  be  in  point  of  number, 
to  the  fame  ftandard,  is  I trufi;  fufficiently  obvious. 
We  are  accuftomed,  and  very  properly,  to  adjuft 
our  expreffions  and  indeed  our  ideas  alfo,  refpedf- 
ing  the  rate  of  the  pulfe,  to  that  number  of  the  na- 
tural pulfe  which  is  found  to  prevail  generally 
amongft  mankind  ; and  it  is  with  a reference  to  this 
number,  that  the  indications  which  we  find  pointed 
out  in  books  of  medicine,  are  founded,  as  far  as 
fuch  indications  depend  upon  the  pulfe. 

If  we  apply  rules  founded  upon  fuch  indications 
to  pradlice,  we  fhall  often  find  them  erroneous,  if 
underfiood  according  to  the  literal  exprefiion ; 
though  perhaps  time,  when  the  relative  proportions 
are  duly  confidered. 

Epidemic  fevers  are  often  defcribed  by  writers  as 
being  in  the  different  inftances  nearly  fimilar  to  one 
another  in  the  general  courfe  of  the  fymptoms,  but 
with  confiderable  difference  of  the  rate  of  the  pulfe 
in  the  feveral  fubjefls  attacked  by  them. 

It  is,  in  my  opinion,  highly  probable,  that  the 
pulfe,  rightly  attended  to,  would^not  prove  lefs 
uniform  and  confident  than  the  other  fymptoms. 

Were  the  pulfe  in  every  inftarce  of  the  lame  kind 
of  fever  to  beat  an  equal  number  of  t.mes  in  the 
fame  fpare,  the  courfe  of  nature  would  be  irregular 
and  inconfiffent. 
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"We  cannot  imagine  it  to  be  compatible  with  our 
ideas  of  the  operation  of  natural  caufes  that  an  ac- 
celeration to  the  fame  pitch  in  point  of  number 
fhould  take  place  from  the  fame  caufe  in  a perfbn 
whofe  natural  pulfe  was  40  and  one  whofe  natural 
pulfe  was  75  in  a minute. 

In  order  therefore  that  the  fame  effefts  may  vir- 
tually at  leart:  be  produced  from  the  fame  caufes, 
(e.  g.  in  the  cafe  of  infe£lion)  it  is  neceffary  that  the 
correfponding  appearances  fhould  be  fomewhat  dif- 
ferent. 

A pulfe  which  beat  naturally  75  times  in  a mi- 
nute, might  pofhbly  without  much  danger  be  ac- 
celerated to  an  hundred  beats  in  the  fame  time,  but 
life  would  probably  be  terminated  long  before  a 
pulfe  that  beat  naturally  only  45  times  in  a minute, 
was  increafed  to  the  former  number. 

The  method  then  here  recommended,  promifes,  I 
think,  not  only  confiderable  improvement  in  prac- 
tice, but  may  alfo  ferve  to  reconcile  feveral  feem- 
ing  inconliftencies  in  the  courfe  of  nature,  and  to 
evidence  the  uniform  operation  of  natural  caufes, 
fo  nearly  limilar  to  one  another  as  we  have  reafon  to 
think  thofe  to  be,  which  are  produ<Slive  of  fever. 

Some  difficulty  however  remains  : in  order  to 
make  a proper  ufe  of  the  tables,  it  is  neceffary  to 
be  acquainted  with  the  ufual  medium  rate  of  the  na- 
tural pulfe  when  in  health,  which  on  fuch  occafions 
is  not  often  pofTible  to  be  difeovered  widi  fufficient 
accuracy  to  ferve  this  purpofe  ; but  if  the  me- 
thod here  recommended  be  attended  with  the  ad- 
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vantages  which  I fuppofe,  it  will  be  worthy  the  at- 
tention of  medical  pratSlitioners  to  examine  and 
to  note  down  the  number  of  the  natural  healthy 
pulfeof  each  individual,  for  whom  they  have  been, 
or  may  be  likely  to  be  concerned.  This  might  ferve 
as  a guide  to  diredl  the  judgment  in  time  of  ficknefs, 
and  to  enable  the  praftitioner  at  one  view  to  reduce 
the  proportion  of  the  pulfe  fo  examined,  to  the  ge- 
neral ftandard.  Thus  we  may  fuppofe  an  adult  per- 
fon  to  be  afFe(51ed  with  the  ufual  fymptoms  of  fever 
in  a moderate  degree,  yet  with  a pulfe  not  exceed- 
ing 84.  beats  in  a minute. 

This  number,  though  rather  exceeding  the  ufual 
rate,  is  not  more  than  takes  place  fometimes,  with- 
out greatly  affefting  the  health,  and  might  on  that 
account  lead  the  perfon  confulted  to  aflign  foine 
other  caufe  for  the  attendant  fymptoms  than  what 
might  be  conneQed  with  fever,  and  to  adt  accord- 
ingly. But  if  the  natural  pulfe  fhould  be  known  to 
be  no  more  than  64  in  a minute,  it  would  explain  the 
apparent  difficulty.  For  as  64  is  to  75,  fo  is  84  to 
98.437.  which  lad  number  of  the  pulfe  is  fufficient 
to  indicate  the  ufe  of  remedies  adapted  to  the  cure 
of  fever.  Suppofe  on  the  other  hand  a phylician 
to  be  called  to  a perfon  in  whom  appeared  fome 
flight  inflammatory  fymptoms,  but  with  a pulfe  of  1 / 

120  in  a minute.  I'he  latter  circumflance  might 
lead  to  an  opinion  that  the  fymptoms  were  at  vari- 
ance, or  elfe  that  the  fever  itfelf  was  of  a putrid  or 
malignant  kind ; in  diforders  of  which  tendency* 
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the  other  fymptoms  of  inflammation  often  appear, 
but  in  a moderate  degree,  in  proportion  to  the  ra- 
pidity of  the  pulfe.  But  had  it  been  known  in  fuch 
a cafe,  that  the  natural  pulfe  beat  at  the  rate  of  98 
times  in  a minute,  no  very  uncommon  circumftance 
in  the  female  fex,  it  would  have  tended  to  explain 
the  nature  of  the  complaint,  and  to  abate  much  of 
the  apprehenfion  which  a pulfe  feemingly  fo  quick, 
might  occafion.  For  as  98  is  to  75,  fo  is  120  to 
91.837,  which  laft  number  is  very  common  in  a 
medium  pulfe,  when  the  fymptoms  of  general  iri- 
flammation  are  but  moderate. 

It  would  be  foreign  to  the  purpofe  of  the  prefent 
work  to  particularife  the  different  modes  of  treat- 
ment which  would  be  indicated  under  fuch  differ- 
ent views  of  the  fubjeft. 

As  advance  in  age  caufes  a confiderable  alteration., 
in  the  pulfe,  it  would  be  proper  for  thofe  who 
make  the  obfervations  above  recommended,  to  re- 
peat them  at  fuch  intervals  of  life  as  are  likely  to 
affedf  the  rate  of  the  pulfe.  But  the  rate  of  the 
healthy  pulfe  of  any  individual  above  14  years  of 
age,  and  not  far  advanced  into  life,  being  once  af-. 
certained,  will  ferve  as  a ffandard  to  a pretty  con- 
fiderable age,  and  even  then  may  be  ufeful  with 
fome  allowance  to  direft  our  judgment,  although 
the  calculations  founded  thereon  may  not  be  accu- 
rate. I once  meant  to  have  formed  a calculation  of 
the  changes  in  the  pulfe  as  they  take  place  at  differ- 
ent times  of  life  p but  found  the  fa^s,  though  con- 
curring to  prove  the  general  pofition,  fo  variable 
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and  Irregular,  that  no  corredl  inferences  could  be 
deduced  from  them, 

I have  added  at  the  end  of  the  calculations  above 
referred  to,  a fhort  table  of  the  proportion  between 
the  evening  and  the  morning  pulfe,  at  difFerertt  de- 
grees of  its  acceleration,  beginning  with  the  one 
that  is  fuppofed  to  mark  the  lowelt  degree  of  fever, 
and  terminating  with  that  which  is  nearly  as  quick 
as  is  confident  with  life,  or  at  lead  with  hopes  of 
recovery.  This  table  is  founded  on  one  given  by 
Dr.  Bryan  Robinfon,  and  inferted  in  the  former 
part  of  this  work,  and  which  marks  the  rate  of  the 
natural  pulfe  at  different  times  of  the  day.  T hus 
at  VIII.  in  the  morning  the  mean  pulfe  of  the  two 
indances  he  has  produced,  was  65.5.  and  at  VIII. 
in  the  evening  76,5.  It  feerfis  h-ghly  probable  and 
agreeable  to  the  regularity  of  nature,  that  the  fame 
proportions  fhould  be  obferved  when  the  pulfe  is 
regularly  and  permanently  accelerated,  which  before 
took  place  in  the  natural  pulfe, 

A pulfe  which  at  VIII  in  the  morning  beats  82 
times  in  a minute,  fhould,  if  no  alteration  takes 
place  in  the  fyftem,  beat  96  times,  (or  a fra£fion 
lefs)  at  VIII.  in  the  evening  ; for  as  65.5  is  to 
76.5,  fo  is  82  to  95.771.  A due  attention  to  this  cir- 
cumftance  may  I think  enable  us  to  explain  feveral 
of  the  fymptoms  which  occur  in  fevers,  and  to  draw 
from  thence  fome  important  conclufions.  livery 
pravifitioner  in  medicine  mulf  have  remarked,  that, 
in  continued  fevers,  there 'is  a conffant  and  regular 
acceleration  of  the  pulfe,  and  aggravation  of  the 
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other  fymptoms  in  the  evening.  In  fuch  a fituatlon 
the  fever  is  ufually  faid  to  be  higher  in  the  evening 
than  in  the  morning. 

But  fome  * acceleration  of  the  pulfe  and  conco- 
mitant aggravation  of  the  fymptoms  may  take  place 
in  the  evening,  and  yet  the  fever  may  be  notwith- 
ftanding  on  the  decline. 

Thus  if  we  fuppofe  the  pulfe  at  VIII.  in  the 
morning  to  be  98  in  a minute,  and  at  the  corref- 
ponding  hour  in  the  evening  to  be  108,  it  will  ap- 
pear that  this  latter  number,  though  fufficient  to 
fhew  flrong  marks  of  fever,  is  notwithftanding  indi- 
catory of  its  decline,  lince  had  it  been  in  regular 
proportion  (fuch  as  we  might  expedt  to  take  place 
had  the  fever  been  ftationary)  it  fhould  have  been 
1 14  and  fome  fradfions'over.  A due  attention  to  this 
circumftance  may  afford  important  information  : it 
may  fuggeft  the  propriety  of  the  continuance  or  the 

* An  attention  to  the  remiflion  of  the  fymptoms  in  a morn- 
ing, and  their  aggravation  in  the  evening,  fuppofing  the  dif- 
orderto  be  ftationary,  may  furnifti  fome  ufeful  hints  refpefting 
the  proper  time  for  adminiftering  both  food  and  medicine. 

The  morning  feems  the  moft  proper  time  for  offering  fupport 
of  the  nutritious  kind,  and  the  evening,  the  one  when  remedies 
that  tend  to  lower  the  fever,  might  perhaps  with  moft  advan- 
tage be  exhibited.  Thefe,  however,  admit  of  confiderable  la- 
titude, efpecially  in  what  regards  medicine.  It  holds  true 
though  (I  believe  pretty  generally)  in  refpeft  to  food. 

Does  it  not  feem  likely  that  the  vehemence  of  the  febrile 
fymptoms  in  the  quartan  ague,  may  proceed  in  part  from  the 
time  of  its  accefhon,  which  is  ufually  in  the  evening,  concur- 
ring with  the  diurnal  periodical  acceleration  of  the  pulfe  ? 
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change  of  medicines,  and  encourage  the  phyfician 
to  expedl  a favourable  remifTion  and  farther  abate- 
ment of  the  pulfe  the  fucceeding  morning.  On  the 
fame  principle  fhould  the  evening  pulfe  exceed  the 
proportion,  as  if  a pulfe  that  beat  98  in  the  morn- 
ing was  to  rife  to  i 20  in  the  evening,  it  would  give 
reafonable  caufe  of  alarm,  as  it  would  indicate  the 
fever  to  be  on  the  increafe.  The  apprehenfion  of 
this,  however,  may  fugged:  the  trial  of  affive  reme- 
dies, fuited  to  flop  its  farther  progrefs. 

It  muft  be  obferved,  that  the  table  here  given, 
though  conflru6led  fo  as  to  fuit  nearly  the  flandard 
number  of  the  pulfe,  or  75  beats  in  a minute,  at  a 
medium,  may  yet  be  accommodated  to  any  number 
of  the  natural  pulfe  contained  in  thedivifions  of  the 
larger  table,  provided  that  the  natural  number  of  the 
pulfe  be  known. 

Thus  fuppofe  the  natural  pulfe  of  any  in- 
dividual fhould  be  known  to  beat  at  a medium 
40  times  in  a minute  ; if  this  pulfe  fhould  at 
VIII.  in  the  morning  beat  44  times  in  a minute, 
and  be  accompanied  with  other  fymptoms  of  fever, 
and  at  VIII.  in  the  evening  beat  51  times  in  the 
fame  fpace,  we  might  fay  that  the  fever  was  flation- 
ary. For  in  the  firfl  feflion  of  the  larger  table  (in- 
tituled Natural  Pulfe  40  in  a minute)  we  find  that 
44  correfponds  to  82  5,  and  51  to  more  than  96  of 
the  flandard  pulfe.  Now  this  is  nearly  the  fame 
proportion  which  takes  place  in  the  natural  pulfe  at 
the  correfponding  hours  * above  mentioned,  and 

* 65.5:  76.J  : : 44  : 

65.5  : 76.5  : : 82.5  : 96.356. 
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coincides  perfedlly  with  the  fird  article  in  the  fmall-r 
er  table. 

Again,  fuppofe  the  natural  pulfe  of  any  indivi- 
dual to  be  known  to  beat  at  a medium  6o  times  in  a 
minute,  and  that  this  pulfe  fhould'  (attended  with 
other  fymptoms  of  fever)  be  accelerated  fo  as  to  beat 
72  times  at  VII  i.  in  the  morning.  Now  72  beats 
of  a pulfe  of  60  appear  in  Seft.  XXI.  of  the  larger 
table  to  be  equal  to  90  of  the  ftandard  pulfe  ; and  in 
the  fmaller  table  it  appears  that  a pulfe  of  90,  at 
VIII.  in  the  morning,  fhould,  if  the  fever  con- 
tinues llationary,  beat  105  at  VIII.  in  the  evening. 
If  we  look  for  105  in  the  fecond  column  of  Seft. 
XXI.  we  find  it  correfponds  wida  84  in  the  firft 
column.  Hence  it  flaould  follow  that  a natural 
pulfe  of  60  in  a minute,  which  when  accelerated  by 
fever  beats  72  times  at  VIII.  in  the  morning, might 
beexpedfedto  beat  84  times  at  VIII.  in  the  evening, 
provided  the  fever  continued  ftationary. 

This  table  is  equally  applicable  to  natural  pulfes 
which  are  quicker  than  the  ftandard,  as  it  is  to  fuch 
as  are  flower.  Thus,  fuppofe  a natural  pulfe  whofe 
medium  rate  was  known  to  be  84  in  a minute,  fhould 
at  VIII.  in  the  morning  beat  98  times  in  that  fpace, 
I find  in  Sedf.  XLV.  of  the  larger  table,  that  98  is 
equal  to  87.5  of  the  ftandard,  and  by  the  fmaller 
table  that  a pulfe  which  beats  87.5  in  the  morning, 
fhould  in  the  evening  beat  about  io2.  On  again 
confulting  Seft.  XLV.  of  the  larger  table,  I find 
that  102  of  the  ftandard  is  nearly  equal  to  1 14  of  a 
pulfe  that  naturally  beats  at  the  rate  of  84  in  a 
minute. 
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Confequently  fiich  a pulfe,  which  at  VIII.  in 
the  morning  was  98,  might  be  expefted  to  be  1 14 
at  VH'I.  in  the  evening,  provided  the  fever  neither 
increafed  nor  diminiflied. 

~ The  reader  will  obferve  that  the  proportion  which' 
the  natural  pulfe  bears  to  the  ftandard,  is  calculated 
from  40  to  £30  beats  in  a minute,  both  inclufive, 
in  the  larger  table  whieh  contains  91  feftions. 

It  is  probable  that  130  beats  in  a minute  far  ex- 
- ceeds  the  natural  pulfe  of  any  adult  perfon,  but  the 
proportion  which  this,  and  feveral  other  numbers 
inferior  to  it,  bear  to  the  ftandard,  was  inferted 
with  a view  to  affifl  our  calculations  refpedling  the 
pulfesof  children.  The  irritability  almofl;  conhantly 
attending  that  ftage  of  life,  is  fuch,  that  I doubt  in- 
deed, if  we  can  with  proper  fteadinefs  and  regula- 
rity accommodate  their  pulfes  to  the  ftandard,  but 
I think  neverthelefs,  that  fuch  computations  may 
confiderably  aid  our  conjeilures,  in  cafes  wherein  our 
information  muft  of  neceffity  be  both  fcanty  in  it- 
felf,  and  confined  to  a narrow  compafs. 

I have  thus  endeavoured  to  explain  as  well  as  I 
am  able  the  ufe  of  the  enfuing  tables,  and  hope 
the  reader  w'ill  think  with  me  that  they  are  capable- 
of  being  applied  to  feveral  ufefuipurpofes. 

I by  no  means  would  infinuate  that  the  principles 
I have  laid  down  w'ill  hold  in  all  cafes,  but  from  a 
cautious  and  perfcftly  unprejudiced  obfervation  of 
many  remarkable  inflances,  I think  myfelf  author- 
ized to  fay,  that  experience  has  confirmed  what  I 
have  laid  down  to  a degree  furpafling  my  expedia- 
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tion,  and  enabled  me  in  fome  infiances  to  form  a 
judgment  refpe6iing  the  event,  at  an  earlier  period 
of  the  difeafe  than  I could  have  done  without  luch 
affiftance.  Whether  the  tables  may  fucceed  equally 
well  with  other  profeflional  perfons  I will  not  ven- 
ture to  determine  ; my  with  is,  only,  that  they  may 
be  fubje^ted  to  an  impartial  examination  and  trial. 
If  my  opinion  of  them  prove  well  founded,  their 
utility  will  fully  juftify  their  publication.  Should 
my  opinions  prove  erroneous,  I know  fcarcely  any 
pradlical  ill  confequences  that  could  follow,  as  lew 
pradlitioners  place  an  unlimited  confidence  in  the 
pulfe,  but  confider  it  as  balanced  by  the  other  fymp- 
toms ; and  the  intention  of  this  treatife  is  not  to  aug- 
ment our  confidence  in  any  indication  which  the 
pulfe  may  be  fuppofed  to  furnilh,  but  to  explain 
what  it  points  out  as  far  as  it  is  entitled  to  credit, 
and  no  farther. 
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DIFFERENT  RATES 

OF 

NATURAL  PULSES, 

From  40  I0  130  in  a Minute. 

Expreffing  the  Proportion  which  the  Increafe  of 
each  bears  to  the  Increafe  of  the  Standard  Pulfe, 
which  laft  is  underftood  to  confiftof  75  Beats  in 
a Minute  at  a Medium  through  the  Courfe  of 
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SECT.  I. 


Natural  Pulfe,  40  in  a Minute. 


40 

=75  • 

62 

116  25 

41 

76.87s 

63 

1 18.125 

42 

78.75 

64 

120. 

43 

80.625 

65 

121.875 

44 

82.5 

66  ' 

123-75 

45 

84-375 

67 

125.625 

46 

86.25 

68 

127.5 

47 

88.125 

69 

129.375 

48 

90 

70 

131.25 

49 

91.87s 

71 

133-125 

50 

93-75 

72 

51 

95,625 

73 

136.875 

52 

97-5 

74 

138-75 

5.3 

99-375 

140.625 

54 

lot. 25 

76 

142.5 

55 

103.125 

77 

144-37 

5^> 

105 

78 

146.25 

57 

106.875 

79 

148.125 

58 

108.75 

80 

150 

59 

1 10  625 

81 

151.875 

60 

112.5 

82 

153-75 

61 

114.37s 
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SECT.  n. 


Natural  Pulfe,  41  in  a Minute. 


41 

=75 

63 

1 15.229 

-42 

76.829 

64 

117^)58 

43 

78.658 

65 

118.887 

c44 

80.487 

66 

120,76 

: 82.3 16 

67 

122.545 

46 

84-145 

68 

124.-374 

47 

• 85.974 

69- 

126.593 

48 

87.803 

70 

128.022 

49 

89.632 

71 

129.87 

;5o 

91.461 

72 

131.698 

51 

‘ 93-29 

73 

133-526 

c52  : 

' 95II9 

74 

135-354 

53  " 

96.948 

75 

137.182 

54  - 

98.777 

76 

139,024 

55 

100.606 

77 

140.853 

56 

102.435 

78 

142.682 

57 

104.264 

79 

144.5 11 

•^58 

106.093 

80 

146.34 

59  t 

.107.922 

81 

148. 169 

60 

109.751 

82 

149.998 

6i 

I 11.58 

83 

151.829 

62 

i»3-4 
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SECT.  III. 


Natural  Pulfe,  42  in  a minute. 


42 

=75 

64 

114.36 

43 

76.785 

65 

116.145 

44 

78.57 

66 

**7-93 

45 

80.355 

67 

**9-7*5 

46 

82.14 

68 

121.5 

47 

83.925 

69 

123.285 

48 

85.71 

70 

125.07 

49 

87.495 

71 

126.855 

50 

89.28 

72 

128.64 

51 

91.065 

73 

130.425 

52 

92.85 

74 

132.21 

53 

94.635 

*33.995 

54 

96.42 

76 

*35-78 

55 

98.305 

77 

*37  565 

56 

100.09 

78 

*39-35 

57 

101.875 

79 

*41.135 

5« 

10^.650 

80 

142.92 

59 

*05.435 

81 

144.705 

60 

107.22 

82 

146.48 

61 

109  095 

83 

148.265 

62 

110.79 

84 

150.05 

63 

112.575 
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SECT.  IV. 


Natural  Pulfe,  43  in  a Minute. 


43 

=75 

65 

113.372 

44 

76.744 

66 

115.116 

45 

78.488 

67 

116.86 

46 

8o.2"^2 

68 

118.604 

47 

81.976 

69 

120.348 

48 

83.721 

70 

122.092 

49 

85.465 

71 

123.837 

50 

87.209 

72 

125.581, 

88.953 

73 

127.325 

52 

90.697 

74 

129.069 

53 

92.442 

75 

130.81.3 

54 

94.186 

76 

132-558 

55 

95-93 

77 

134*392 

56 

97.674 

78 

136.136 

57 

99.418 

79 

137-87 

5« 

101.163 

80 

139.614 

59 

102.907 

81 

141*359 

60 

101-651 

82 

143*113 

61 

106.394 

83 

144  857 

62 

108.139 

84 

146.591 

63 

64 

109*884 

111.628 

85 

148.335 
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SECT.  V. 

Natural  Pulfe,  44  in  a Minute. 


44 

=75 

66 

112,506 

45 

76.704 

67 

114  211 

4b 

. 78-407 

, 68 

115.916 

47 

80  113 

69 

117.614 

48 

8i.8io 

70 

119.318 

49 

83.524 

7» 

121.022 

50 

85.229 

72 

122.726 

51 

8^-93 

73 

124.43 

52 

88.633 

74 

126.134 

53 

90.336 

75 

127.838 

54 

92.039 

76 

129.542 

93-743 

77 

131.246 

56 

95-447 

78 

132.95 

57 

97-i5» 

79 

134.656 

58 

98.855 

80 

136.361 

59 

100.559 

81 

138  066 

60 

102.263 

82 

139-771 

61 

103.967 

83 

141.476 

62 

105.686 

84 

143.181 

63 

107.391 

85 

144.886 

64 

109.096 

86 

146.591 

65 

110  801 
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SECT.  VI. 


Natural  Pulfe,  45  in  a Minute. 


4^ 

=75 

67 

111.667 

‘ 46 

76.667 

68 

113-334 

: 47 

78-334 

69 

115. 

48 

80 

70 

1 16.667 

49 

81.667 

71 

118.334 

50 

83-334 

72 

120 

51 

85 

- 73 

121.667 

52 

86.667 

74 

123-334 

53 

88.334 

75 

125 

54 

90 

76 

126.667 

55 

91.667 

77 

128.334 

56 

93-334 

78 

430 

57 

95 

79 

131.667 

5« 

96.667 

80 

133-334 

; 59 

60 

98-334 

lOO 

81 

82 

135 

136.667 

61 

101.667 

f3 

138-334 

62 

103-334 

84 

140 

63 

105. 

85 

141.667 

64 

1^6.66/ 

86 

143-334 

65 

108.334 

87 

145 

66 

110 
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SECT.  VII. 
Natural  Pulfe,  46  in  a Minute. 


46 

=75 

68 

110.86 

47 

76.631 

69 

1 12.494 

48 

78.26 

70 

114.123 

49 

79.893 

71 

115-756 

50 

81.32 

72 

117.36 

83- 155 

73 

119. 021 

52 

84.782 

74 

120.632 

53 

86.417 

75 

122.283 

54 

88 . 048 

76 

123.814 

55 

89.679 

125-545 

56 

91-31 

78 

127.176 

57 

92  941 

79 

128.807 

58 

94.56 

80 

130.438 

59 

96.203 

81 

132.069 

60 

97.822 

82 

133-7- 

61 

99-456 

83 

135-331 

62 

101.087 

84 

136. 962 

63 

102.718 

85 

138  593 

64 

104.34 

86 

140.224 

65 

105  97 

87 

141.833 

66 

107.6 

88 

143.486 

67 

109.232 
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SECT.  VIII. 

Natural  Pulfe,  47  in  a minute, 


47 

—75 

69 

110.086 

48 

76.595 

70 

111.681 

49 

78.192 

71 

113.276 

50 

79-787 

72 

114.871 

51 

81.382 

73 

1 16.466 

52 

82,977 

74 

118.0 

53 

84.572 

75 

iiq.6.<;6 

54 

86.167 

76 

121.251 

55 

87.762 

77 

122.846 

56 

89-357 

78 

124.468 

57 

90.952 

79 

126.063 

58 

92.547 

80 

127.658 

59 

94.142 

81 

129.253 

60 

95.737 

82 

130.848 

61 

97.332 

83 

132.443 

62 

98.927 

84 

134.038 

63 

108.522 

85 

135623 

64 

102.117 

86 

137.228 

65 

103.712 

87 

138.823 

66 

105.307 

88 

140.418 

67 

68 

106.902 

108.494 

89 

142.013 
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SECT.  IX. 
Natural  Pulfe,  48  in  a Minute. 


48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 
69 


=75  ^ 

76.562 

78.125 

'79.686 

81.25 

82.811 

84- 375 

85- 930 

87.499 
89.069 
90.624 
92.186 
93-749 
95  311 
96.865 
98.436 
99-999 

101.561 

103.123 

104.685 

106.247 

107.809 


109.375 

110.933 

112.495 

114.058 

115.681 

117-193 

118.756 
120  318 
121.881 

123  443 

125.006 

126.568 

128.131 

129.693 

131.256 

132.818 

134.381 

135-943 

137-505 

139.067 

140.63 


[ 76  ] 

SECT.  X. 


Natural  Pulfe,  49  in  a Minute. 


49 

,50 

51 

52 
<53 
.54 
55 
<56 

57 

58 

59. 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 


=75 

71 

7653 

72 

78. o6^ 

73 

79-591 

74 

81.122 

75 

82.653 

76 

84.183 

77 

85-714 

78 

87.244 

79 

88.775 

80 

90.306 

81 

91.836 

82 

93-367 

83 

9'4-897 

84 

96.428 

85 

97-959 

86 

99  489 

101.02 

88 

102.55 

89 

104.08 

90 

105.612 

91 

107.142 

108.673 
1 10.203 
^ 11-734 
113.265 
114.795 

116.326 

117.856 

119.387 

120.918 

122.448 

123.979 

125.509 

127.04 

128.571 

130.101 

131.632 

133.162 

134  693 

136.224 

137-754 

139.285 


C 77  J 

SECT.  XL 


Natural  Pulfe,  50  in  a Minute. 


60 

=75 

72 

108. 

76-5 

73 

109.5 

<52 

78 

74 

1 1 1 

53 

79-5 

73 

112.5 

54 

81 

76 

114 

55 

82.5 

77 

115-5 

56 

84 

78 

117 

37 

85-5 

79 

118.5 

5^ 

87 

80 

120 

59 

88.5 

8i 

121.5 

60 

90 

82 

123. 

61 

9^-5 

124.5 

62 

93 

84 

126 

63 

94-5 

85 

127.5 

9^> 

86 

129 

65 

97-5 

87 

130-5 

1 65 

99 

88 

132 

1 67 

100.5 

89 

133-5 

68 

102 

90 

135 

i 69 

^03  5 

91 

136-5 

1 7° 

105. 

92 

138 

71 

106.5 

[ 78  ] 

SECT.  XII. 

% 

Natural  Pulfe,  51  in  a Minute. 


5* 

=75 

73 

107-373 

52 

76.47 

74 

108.843 

35 

77-94‘ 

75 

110.314 

54 

79,411 

76 

111.785 

65 

80.882 

77 

113-255 

56 

82.353 

78 

1 14.726 

57 

83.823 

79 

116.196 

58 

85.294 

80 

1 17.667 

59 

86.764 

81 

119.138 

60 

88.235 

82 

120.608 

61 

89.706 

83 

122.079 

62 

91.176 

84 

123-549 

63 

92.647 

85 

125.020 

64 

94-117 

86 

126.491 

65 

95.588 

■ 87 

127.961 

66 

97-059 

88 

129.432 

67 

98.529 

89 

130.902 

68 

100 

90 

132-353 

69 

101.47 

91 

133-^83 

7Q 

102.941 

92 

135-294 

7« 

104.412 

93 

136.764 

72 

105.882 

I 79  1 

SECT.  XIII. 


Natural  Pulfe,  52  in  a Minute. 


52 

—75 

74 

i 

106.73  j 

S3 

76.442 

108.172  1 

54 

77.884 

76' 

109.615  3 

55 

79.326 

77 

111-057  i 

56 

80.769 

78 

112.499 

51 

82.2 1 1 

79 

113-942 

58 

83-653 

80 

115-384  1 

59 

85.096 

81 

116.826 

60 

86.538 

82 

1 18-269 

61 

S7.98 

83 

119-711 

62 

89.423 

84 

121.153 

H 

90.865 

85 

122.595 

64 

92-307 

86 

124.036 

65 

93-749 

87 

125.48 

66 

95-192 

88 

126.92 

67 

96.634 

89 

128.365 

68 

98.076 

90 

129.807 

69 

99-5»9 

91 

131.249 

70 

100.961 

92 

132.691 

71 

102.403 

93 

134-134 

72 

73 

103.8^6 

105.288 

j 94 

1 

135-576 

[ 8o  3 
SECT.  XIV. 
Natural  Pulfe,  53  in  a Minute. 


53 

—75 

75 

106.131 

54 

7^-V5 

76 

107.546 

55 

77-83 

77 

108.961 

56 

79-245 

' 78 

110.376 

57 

80.66 

79 

111.791 

58 

82.075 

80 

1 13.206 

59 

83.49 

81 

1 14.621 

60 

84.9 

82 

1 16.036 

6t 

86.32 

83 

1 17.442 

62 

87-735 

84 

118.857 

63 

89.151 

85 

120.272 

64 

90.566 

86 

121.687 

65 

91.981 

87 

123.102 

66 

93-396 

88 

124.517 

67 

94.811 

89 

125-932 

68 

96.226 

90 

127-347 

69 

97.641 

91 

128.762 

70 

99.056 

92 

130.178 

71 

100.471 

93 

131-593 

72 

101.886 

94 

133.008 

73 

103.302 

95 

134-434 

74 

104.717 

- 

[ 3 

SECT.  XV. 

Natural  Pulfe,  54  in  a Minute. 


54 

=75 

76 

105.556 

55 

76.387 

77 

106.945 

56 

77-774 

78 

108.334 

57 

79-151 

109.723 

58 

80.538 

80 

111.112 

59 

81.925 

81 

112.5 

60 

83.312 

82 

113.889 

61 

84.7 

83 

115.277 

62 

86.111 

84 

1 16.665 

63 

87-5 

85 

118.053 

64 

88.888 

86 

119.441 

65 

90.277 

87 

120.829 

66 

91.661 

88 

122.217 

67 

93-054 

89 

123.605 

68 

94-443 

90 

124-993 

69 

95-833 

91 

126.381 

70 

97.222 

92 

127.769 

71 

98.61 1 

93 

129.157 

72 

100 

ioi.g;^9 

94 

130-545 

73 

95 

131-933 

74 

75 

102.778 

104.167 

96 

133-333' 

M 


[ 82  ] 

SECT.  XVI. 


Natural  Pulfe,  55  in  a Minute. 


55 

=75 

77 

104.999 

56 

76.363 

. 78 

106.363 

77727 

107.727 

58 

79-09 

80 

iog.09 

59 

80.454 

81 

110.454 

60 

81.818 

82 

111.818 

61 

83.181 

83 

113.182 

62 

84-545 

84 

114-545 

63 

85.908 

85 

115.909 

64 

87.272 

86 

117.273 

65 

88.636 

87 

118.636 

66 

89-999 

88 

120 

a 

91-363 

89 

121.364 

68 

92.726 

90 

122.727 

69 

94.09 

91 

124.09 

• 70 

95-454 

92 

125-455 

7* 

96.817 

93 

126.818 

72 

98.181 

94 

128.182 

73 

99-545 

95 

129.546 

74 

100.908 

9^ 

130.910 

75 

102.272 

97 

132.273 

76 

103.636 

[ 83  ] 

SECT.  XVII. 
Natural  Pulfe,  56  in  a Minute. 


.56 

51 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 


75 

78 

104.465 

76-339 

79 

105.804 

77.678 

80 

107.144 

79.017 

81 

108.483 

80.356 

82 

109.823 

81.695 

83 

111.162 

83-035 

^4 

112.501 

84-374 

85 

113.84 

85-713 

86 

115-179 

87.052 

87 

116.518 

88.392 

88 

117-857 

89-731 

89 

119.196 

91.071 

90 

120.535 

0 

92.41 

91 

121.874 

93-75 

92  • 

123.213 

95.089 

93  . 

124.552 

96.429 

94 

125.89 

97.768 

95 

127-23 

99.107 

96 

128.569 

100.446 

97 

129.908 

101.786 

98 

131.247 

103.125 

L 


[ 84  ] 

SECT.  XVIII. 
Natural  Pulfe,  57  in  a Minute. 


57 

=75 

79 

58 

76.315 

80 

59 

77.631 

81 

bo 

78.947 

82 

61 

80.263 

83 

62 

81.578 

84 

63 

82.894 

85 

64 

84.21 

86 

65 

85.526 

87 

66 

86.842 

88 

67 

88.157 

89 

68 

89-473 

90 

69 

90.789 

91 

70 

92.105 

92 

71 

93.421 

93 

72 

94.736 

94 

73 

96.052 

95 

74 

97-368 

96 

•75 

98.684 

97 

76 

lOO 

98 

77 

101.316 

99 

78 

102.631 

103.947 

105.263 

106.579 

107.894 

109.21 

110.526 

111.842 

113.158 

114.473 

115.789 

117.105 

1 18.421 

119.737 

121.052 

122,368 

123,684 

125 

126.315 

127.631 

128,947 

130.263 


[ 85  ] 

SECT.  XIX. 


Natural  Pulfe,  58  in  a Minute. 


58 

—75 

80 

103.4482 

<59 

76.2931 

81 

104.7413 

60 

77.5^62 

82 

106.0344 

61 

78.8793 

83 

107.3275 

62 

80.1724 

84 

108.6206 

63 

81.4655 

85 

109.9137 

64 

82.7586 

86 

111.2068 

65 

84.0517 

112.4999 

66  . 

85.3448 

88 

113-793 

67 

86.6379 

89 

115.0861 

68 

87-931 

90 

116.3792 

69 

89.2241 

91 

117.6723 

70 

90.5172 

92 

118.9654 

71 

91.8103 

93' 

120.2585 

72 

93-1034 

94 

121.5516 

73 

94-3965 

95 

122.8447 

74 

95.68g6 

96 

124.1378 

75 

96.9827 

97 

125-4309 

76 

98.2758 

98 

126.724 

77 

• 99-5689 

99 

128.0171 

78 

100.862 

100 

129.3102 

79 

102.1551 

C 86  ] 

SECT.  XX. 
Natural  Pulfe,  59  in  a Minute. 


59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 


=75 

76.2711 

77.5422 

78.8133 

80.0844 

81.3555 

82.6266 
83.8977 
85.1688 
86.4399 
87.71 10 
88.9821 
90.2532 
91.5243 
92.7954 
94.0665 

95-3376 

96.6087 

97.8798 

99.1509 

100.4220 

101.6931 


81 

82 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 


102.9642 

104-2353 

105.5064 

106.7775 

108.0486 

109.3197 

110.5908 

111.8619 

113-1330 

114.4041 

115.6752 

116.9463 

118.2174 

119.4885 

120.7596 

122.0307 

123.3018 

124.5729 

125.8440 

127.1151 

128.3862 


[ 87  ] 

SECT.  XXL 


Natural  Pulfe,  6o  in  a Minute. 


6o 

=75 

82 

102.5 

6i 

76.25 

83 

103-75 

62 

77-5 

84 

105. 

63 

7^-75 

85 

106.25 

64 

80 

86 

107.5 

65 

81.25 

87 

108.75 

66 

82.5 

88 

1 10 

67 

8375 

89 

111.25 

68 

85 

90 

112.5 

69 

86.25 

9» 

113-75 

70 

87-5 

92 

115 

71 

88.75 

93 

116.25 

72 

90 

94 

117-5 

73 

91.25 

118.75 

74 

9'2-5 

96 

120 

15 

93-75 

97 

121.25 

76 

95 

98 

122.5 

77 

96.25 

99 

123-75 

78 

97-5 

100 

125 

98.75 

lOl 

126.25 

80 

100 

102 

125.5 

81 

101.25 

I 


C 88  ] 


SECT.  XXII. 

I Natural  Pulfe,  6i  in  a Minute. 


6i 

—75 

83 

102.148 

62 

76.2295 

84 

103-3775 

63 

77-459 

85 

104.607 

64 

78.6885 

86 

105.8365 

65 

79-918 

87 

107.066 

66 

81.1475 

88 

108.2955 

67 

82.377 

89 

109.525 

68 

83.6065 

90 

110.7545 

69 

84.936 

91 

111.984 

70 

86.1655 

92 

113-2135 

71 

87-395 

93 

114.3442 

72 

88.6245 

94 

115-5739 

73 

89.853 

95 

116.8032 

74 

91.0825 

96 

118.0327 

75 

92.312 

97 

119.2622 

76 

93-5415 

98 

120. 4918 

77 

94-771 

99 

121.7213 

78 

96.0005 

1 00 

122.9508 

79 

97-23 

101 

124.1803 

80 

98.4595 

102 

125.4098 

81 

99.689 

103 

126.6393 

82 

100.9185 

[ 89  ] 

SECT.  XXIII. 


Natural  Pulfe,  62  in  a Minute. 


62 

—75 

84 

101.613 

63 

76.209 

85 

102.822 

64 

77-4»9 

86 

104.032 

65 

78.629 

87 

105.242 

66 

79.838 

88 

106.451 

67 

81.048 

89 

107.661 

68 

82.258 

90 

108.871 

69 

83.467 

91 

1 10.08 

70 

84.677 

92 

111.29 

71 

85.887 

93 

112.5 

72 

87.096 

94 

113.709 

73 

88.306 

95 

114.919 

74 

89.516 

96 

116.129 

75 

90.725 

97 

117.338 

76 

91-935 

98 

118.548 

77 

93-145 

99 

119.758 

78 

94-354 

100 

120.967 

79 

95-564 

101 

122.177 

80 

96.774 

102 

123.387 

81 

97.983 

103 

124.596 

82 

99-193 

104 

125.806 

83 

100.403 

N 


[ 90  ] 

SECT.  XXIV. 


Natural  Pulfe,  63  in  a Minute. 


63 

—75 

85 

101.19 

64 

76.19 

86 

102.38 

65 

77-38 

87 

103.57 

66 

78.57 

88 

104.76 

67 

79-76 

89 

105-95 

,68 

80.95 

90 

107. 14' 

69 

82.14 

91 

108.33 

70 

83-33 

92 

109.52 

71 

84.52 

93 

110.71 

72 

85.71 

94 

111.9 

■vi; . 

73 

86.9 

95 

113 

74 

88.09 

96 

114.285 

75 

89.28 

97 

115.476 

■r,", 

76 

90.47 

98 

116.666 

91.66 

99 

117.857 

78 

92.85 

100 

119.047 

79 

94.04 

101 

120.238 

80 

95-23 

102 

121.428 

if, 

81 

96.42 

103 

122.619 

82 

97.61 

104 

123.800 

83 

84 

98.8 

100 

105 

125 

[ 9‘  ] 

SECT.  XXV. 
Natural  Pulfe,  64  in  a Minute. 


64 

=75  * 

86 

100.781 

65 

76.171 

87 

101.953 

66 

77-343  - 

88 

103.125 

67 

78.515 

89 

104.296 

68 

79.687 

90 

105.468 

69 

80.859 

91 

106.64 

70 

82.031 

92 

107.812 

71 

83.203 

93 

108.992 

72 

84-375 

94 

110.156 

73 

85.546 

95 

111.328 

74 

80.718 

- 96 

112.5 

75 

87.89 

97 

113.671 

76 

89.062 

98 

114-843 

77 

90.234. 

99 

116.015 

78 

91.406 

100 

117.187 

79 

92.578 

lOI 

118.359 

80 

93-75 

102 

119-531 

8r 

94-921 

103 

120.703 

82 

96.093 

104 

121.875 

83 

97.265 

105 

123.040 

84 

98-437 

106 

124.218 

8S 

99.609 

107 

125.391 

C 92  ] 

SECT.  XXVI. 
Natural  Pulfe,  65  in  a Minute. 


65 

—IS 

88 

66 

76.153 

89 

67 

77.307 

90 

68 

78.461 

91 

69 

79.615 

92 

70 

80.769 

93 

71 

81.923 

94 

72 

83.076 

95 

73 

84.23 

96 

74 

85.384 

97 

86.538 

98 

76 

99 

77 

88.846 

100 

78 

90 

lOl 

79 

91-153 

102 

80 

92.307 

103 

8i 

93.461 

104 

82 

94.615 

105 

95-769 

106 

84 

96.923 

107 

85 

98.076 

108 

86 

99-23 

109 

87 

100.384 

101.538 

102.692 

103.846 
105 

106.153 
107,-707 

108.461 

109.615 

110.769 
1 11.923 
113.076 
114.23 

» 15-384 

116.538 

117.692 

1 18.846 
120 

121.153 
122.307 

123.461 

124.615 

125.769 


C 93  ] 

SECT.  XXVII. 


Natural  Pulfe,  66  in  a minute. 


66 

— 15  1 

89 

101.136 

67 

76.136 

90 

102.272 

68 

77.272 

91 

103.409 

69 

78.409 

92 

104-545 

70 

79-545 

93 

105.681 

71 

80.681 

94 

106.818 

72 

81.818 

95 

107.954 

73 

82.954 

96 

109.09 

74 

84.09  ' 

97 

110.227 

75 

85.227 

98 

111.363 

76 

86.363 

99 

1 12.499 

77 

87.499 

100 

113.636 

78 

88.636 

101 

114.772 

79 

89.772 

102 

115.909 

80 

90.909 

103 

117.045 

81 

92.945 

104 

118.181 

82 

93.181 

105 

119.318 

83 

94.318 

106 

120.454 

84 

95-454 

107 

121.590 

85 

96.590 

108 

122.727 

86 

97.727 

109 

123.864 

87 

98.862 

110 

125 

88 

100 

C 94  ] 

SECT,  XXVIII. 


Natural  Pulfe,  67  In  a Minute. 


67 

=75 

90 

100.746 

68 

76.119 

91 

101.865 

69 

77,238 

92 

102.985 

70 

78-358 

93 

104.104 

7* 

79-477 

94 

105.224 

72 

80.597 

95 

106.343 

73 

81,716 

96 

107.462 

74 

82.835 

97 

108.582 

75 

83-955 

98 

109.701 

76 

85.074 

99 

110.821 

77 

86.194 

100 

111.940 

78 

87-313 

101 

A13  °59 

79 

88.432 

102 

114  179 

80 

89.552 

103 

115.298 

81 

90.671 

. 104 

116.418 

82 

91-791 

105 

117-537 

83 

92.910 

106 

118,657 

84 

94.029 

107 

119.776 

85 

95.149 

108 

120.895 

86 

96.268 

109 

122.014 

87 

97.388 

1 10 

123,134 

88 

98.507 

111 

124.253 

89 

99.626 

1 12 

125.38  1 

C 95  ] 

SECT.  XXIX. 

\ 

Natural  Pulfe,  68  in  a Minute. 


. 

68 

=75 

92 

101.470 

69 

76.102 

93 

102.573 

70 

77.205 

94 

103.676 

71 

78.308 

95 

104-779 

72 

79.411 

96 

105.882 

73 

80.514 

97 

106.984 

74 

81.617 

98 

108.087 

75 

82.720 

99 

109.190 

76 

83.823 

lOO 

H0.293 

77 

84.926 

101 

III-397 

78 

86.029 

102 

112.499 

87.132 

103 

1 13.612 

80 

88.235 

104 

114.705 

8r 

89-338 

105 

1 15.808 

82 

90.441 

io6 

116.911 

83 

91-543 

107 

1 18.014 

92.646 

108 

1 19.117 

85 

93-749 

109 

120.220 

86 

94.852 

110 

121.323 

87 

95-955 

III 

122.426 

88 

97.658 

112 

123.528 

89 

98.161 

113 

124.631 

90 

99.264 

114 

125.734 

91 

100.470 

[ 96  ] 

SECT.  XXX. 
Natural  Pulfe,  69  in  a Minute. 


69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 


-75 

76.086 

77-173 

78.260 

79-347 

80.434 

81.521 

82.608 

83.695 

84.782 

85.869 

86.956 

88.043 

89.130 

90.217 

91.304 

92.391 

93-478 

94565 

95-652 

96.739 

97.826 

98.913 

100 


93 

101.086 

94 

102.173 

95 

103.260 

96 

104.347 

97 

105.434 

. 98 

106.521 

99 

107.608- 

100 

108.695 

101 

iog-782 

102 

110.869 

103 

111.956 

104 

113-043 

105 

114.130 

106 

115.217 

107 

116.304 

108 

117.391 

109 

118.478 

110 

119.565 

111 

120.652 

112 

121.739 

113 

122.826 

114 

1 23.91 3 

115 

125 

116 

[ 97  ] 

SECT.  XXXI. 


Natural  Pulfe,  70  in  a Minute. 


70 

—76 

94 

100.714 

71 

76.071 

95 

101.785 

72 

77.142 

96 

102.857 

73 

78.214 

97 

103.928 

74 

79.285 

98 

105 

75 

80.357 

99 

106.071 

76 

81.428 

100 

107. 142 

77 

82,499 

101 

10S.214 

78 

83.571 

102 

109.285 

79 

84.642 

103 

”0.357 

80 

85.714 

104 

111.428 

81 

86.785 

105 

1 12.499 

82 

87.857 

106 

”3*571 

83 

88.928 

107 

114.642 

84 

90 

108 

I15.714 

8.5 

91.071 

109 

116.785 

86  ' 

92.142 

no 

117.857 

87 

93.214 

III 

118.928 

88 

94.285 

112 

120 

89 

95.357 

113 

1 2 1. 07 1 

90 

96.428 

114 

122.142 

91 

97.499 

123. 214 

92 

98.571 

116 

124.285 

93 

99.642 

117 

125.357 

O 


C 98  ] 


SECT.  - XXXII. 
Nattfral  Pulfe,"  7i  in  a Minute* 


yf-' 

=75  '• 

; 96  - 

97'  " 

101.408 

72  • 

76,0^6  • 

102.464 

73'^- 

77.i'i2 

‘98- 

. 103.521 

74'  ' 

' ' 78.169 

'99 

^ 104.577 

75  ^ 

79-22'5 

Koo  {' 

105.633 

76^' 

80.281 

ii  iAi,  ■ 

■ 106.696 

77 

78 

'81.338 

102.  . 

- 107.746 

-82.394 

• ' io8.8osi 

79 

83.456 

104  - • ?, 

109.856 

80 

84.507 

105 

' 1 lo.gi^ 

8lr- 

85.563 

166 

111.971 

8 'e'  - 

- 86.61 9 

1,67 

113.028 

' 87.676 

10.8 

114.084 

84  ’ 

'88.732 

109  ' ' 

■ 115.140 

85^- 

'89.788 

110  ' 

V 116.197 

86; 

87- 

88. 

• 90-845 

111 

H7-253 

' gi.gbi  ‘ 
92-957 

112 

113 

1 18.309 
119.366 

89 

- ^94.014 

114 

120.422 

90 

95.070 

115 

121.478 

91 

96.126 

116 

122.535 

92 

97.183 

117 

123.591 

93 

98.239 

1 18 

124.647 

94 

99-295 

119 

125.704 

95 

100.352 

1 

[ 99  ] 

SECT.  XXXIII. 
Natural  Pulfe,  72  in  a Minute. 


72  • 

—76 

97 

101.041 

73 

76.041 

98 

102.0% 

74 

77.083 

99 

103.124 

76 

78.124 

too 

104.166 

76 

79.166 

101 

103.208 

77 

80.208 

102 

106.249 

78 

81.249 

103 

107.291 

79 

82.291 

104 

108.333 

80 

83-333 

103 

109-374  i 

8r 

84-374 

106 

1 10,416 

82 

83.416 

107 

111.458 

83 

86.438 

108 

112.499 

84 

87.499 

109 

113-541 

85 

88.341 

110 

114-583 

. 86 

89.383 

111 

1 13.624 

87 

go. 624 

112 

116.666 

88 

91.666 

113 

117.708 

89 

92.708 

114 

118.73 

90 

93-75 

115 

119.791 

91 

94-791 

116 

120.833 

92 

95-833 

117 

121.874 

93 

96.874 

118 

122.916 

94 

97.916 

119 

123.938  ' 

95 

98-958 

120 

123. 

96 

100 

4 


[ loo  ] 

SECT.  XXXIV. 


Natural  Pulfe,  73  in  a Minute. 


73 

—75 

99 

101.712 

74 

76.027 

100 

102.739 

75 

77-054 

101 

103.767 

76 

78.082 

102 

104.794 

77 

79.109 

103 

105.821 

78 

80.136 

104 

106.840 

81.164 

105 

107.876 

80 

82.191 

106 

108.904 

8t 

83.219 

107 

109.931 

83 

84.246 

108 

110.958 

83 

85-273 

109 

111.986 

84 

86.301 

110 

113.027 

85 

87.328 

111 

114.041 

86 

88.356 

112 

1 15.068 

87 

89-383 

113 

1 16.096 

88 

90.410 

114 

117.123 

89 

9»-43o 

i>5 

118.151 

90 

92.465 

116 

119.178 

9» 

93-493 

117 

120.205 

92 

94.520 

118 

121.233 

93 

95-547 

1*9 

122.260 

94 

96-575 

120 

123.288 

95 

97.602 

121 

i24*3»5 

96 

98.630 

122 

125.342 

97 

99-657 

123 

98. 

100.684 

C 3 

-SECT.  XXXV. 


Natural  Pulfe,  74  in  a Minute. 


74 

=±=75 

100 

101.351 

15 

76.013 

101 

102.364 

76 

77.027 

102 

103.378 

77 

78.040 

103 

104.391 

78 

79.054 

104 

105.405 

79 

80.067 

105 

106.418 

80 

81.081 

106 

107.432 

81 

82.094 

107 

108.445 

82 

83.108 

108 

109.459 

83 

84.121 

109 

1 10.472 

84 

85-135 

110 

111.486 

85 

86.148 

1 11 

112.5 

86 

87.162 

112 

“3-5^3 

87 

88.175 

113 

114.527 

88 

89.189 

114 

115.540 

89 

90.202 

115 

116.554 

90 

91.216 

116 

117-567 

91 

92.229 

117 

118.581 

92 

93-243 

118 

119-594 

93 

94.256 

119 

120.608 

94 

95.270 

120 

121.621 

95 

96.283 

l2l 

122.635 

96 

97.297 

122 

123.648 

97 

98.310 

123 

124.602 

98 

99-324 

124 

125.675 

99 

100.337 

[ *02  ] 

SECT.  XXXYf. 


Natural  Pulfe,  7^jn  a Minute. 


75 

Standard. 

lOl 

- 

76 

‘ ■ 

102 

.. 

71 

103) 

78 

104 

79 

- 

105 

80 

106  - 

81 

107 

82 

■- 

108 

He£lic  Fever 

83 

109 

S4 

1 to 

111 

86 

1'12 

Peripncumony 

87 

**3 

! 88 

i;i4- 

; 89 

itg. 

; 90 

116 

i 9* 

' 

117 

i 92 

n8 

93 

119 

•'  94 

120 

Infl''.  Fever. 

, 95 

121 

' 96 

Beg-  ot  Ji^ever. 

122 

: 97 

123 

98 

124 

99 

125 

/ 

100 

[ ^03  ] 

SECT.  XXXVII. 


Natural  Pulfe,  76  in  a Minute. 


’ 76  d 

^75  • 

102 

100.657 

77  : 

0.75-986 

103 

ioi.644 

78 

0.7^-973 

104 

102.631 

79 

77.960 

105 

103.618 

80 

78-947 

106 

104.605 

81 

■ ‘ 79-934 

107 

105.592 

82  , , 

0 ; 8o.Q21 

108 

106.578 

83 

- . 81.907  , 

. 109 

107.565 

84 

82.894, 

1 10 

108.552 

8,5 

83.881 

111 

109.539 

86 

84.868 

112 

1 10.526 

87 

85-855 

113 

“1-513 

88 

86.^842 

1 14 

112.499 

89 

87.828' 

115 

113.486 

90 

88.815 

116 

114.473 

‘ 91 

89.802 

117 

115.460 

92 

90.789 

118 

116.447 

93 

91.776 

119 

117.434 

94  ' 

92.763 

120 

118.421 

95 

93-749 

121 

iig.407 

96 

94.736 

122 

120.394 

97 

95-7^i 

123 

121.381 

98 

96.710  j 

124 

122.368 

99 

97-697 

125 

123.355 

100 

98.684 

1 26 

124.342 

101 

99.671 

127 

125.328 

[ 104  ] 

SECT.  XXXVIII. 

Natural  Pulfe,  77  in  a MinUW- 


77 

=75 

104 

101.298 

78 

75-974 

105 

102.272 

79 

76.948 

106 

103.246 

80 

77.922 

. 107 

104.220 

81 

78  896 

108 

105.194 

82 

79.870 

109 

106.168 

80,844 

110 

107.142 

84 

81.818 

III 

108.116 

85 

82.792 

112 

109.096 

86 

83.766 

“3 

110.064 

87 

84.740 

114 

111.038 

88 

85.714 

115 

112.012 

89 

86.688 

116 

112.987 

90 

87.662 

117 

113.961 

91 

88.636 

118 

114-935 

92 

89.610 

119 

115.909 

93 

90.584 

120 

116.883 

94 

91.558 

121 

117.857 

95 

92.532 

122 

118.831 

96 

93.506 

123 

119.805 

97 

94.480 

124 

120.779 

98 

95-454 

125  • 

121.753 

99 

96.428 

126 

122.724 

100 

97.402 

127 

123.698 

lOl 

98.376 

128 

' 124.672 

102 

99-350 

129 

125.649 

103 

100.324 

- 

C 3 

SECT.  XXXIX. 


Natural  Pulfe,  78  in  a Minute. 


78 

=75  ■ 

103 

99-037 

79 

75.961 

104 

99  998 

80 

76.923 

105 

100.959 

81 

77.884 

106 

101.921 

82 

78.846 

107 

102.882 

83 

79.807 

108 

193-844 

84 

80.768 

109 

104.805 

85 

8 1 .729 

110 

105.767 

86 

82.691 

111 

106.728 

87 

83.652 

112 

107.689 

88 

84.6 14 

113 

108  651 

89 

85-575 

114 

109.612 

90 

86.537 

II5 

110.574 

91 

87.499 

116 

111-535 

92 

88.461 

117 

112.497 

93 

89.422 

118 

113.458 

94 

90.384 

119 

114.42 

93 

9 ‘-345 

120 

115.381 

96 

92.307 

121 

116.343 

97 

93.268 

122 

117.304 

98 

94.230 

123 

1 18.266 

99 

95-J91 

124 

119.227 

100 

96-153 

125 

120.189 

101 

97-114 

126 

121. 150 

102 

98.076 

* 

P 


[ ] 

SECT.  XL. 


Natural  Pulfe,  79  in  a Minute. 


79 

=15 

106 

100.633 

80 

75-949 

107 

101.582 

81 

76.898 

108 

102.531 

82 

77.848 

109 

103.481 

83 

78.797 

no 

104.430 

84 

79.746 

III 

105.380 

85 

80.696 

112 

106.329 

86 

81.645 

113 

107.278 

87 

82.594 

114 

10^228 

88 

83-544 

115 

109.177 

89 

^ 84.493 

116 

110.120 

90 

85-443 

117 

111.076 

91 

86.392 

118 

1 12.025 

92 

87.341 

119 

112.974 

93 

88.291 

120 

113.924 

94 

89.240 

I2X 

114.873 

95 

90.189 

122 

115.823 

96 

91-139 

.123 

116.772 

97 

92.088 

124 

H7.72I 

98 

93-037 

125 

118.671 

99 

93-986 

126 

119.620 

100 

94.936 

127 

120.569 

101 

95-886 

128 

121.519 

102 

96.835 

129 

122.468 

103 

97.784 

130 

123.418 

104 

105 

98-734 

99.683 

>31 

132 

124.367 

125.316 

C 107  3 

SECT.  XLI. 
Natural  Pulfe,  80  in  a Minute. 


80 

=75 

108 

101.250 

81 

75-937 

109 

102.187 

82 

76.875 

1 10 

103.125 

83 

77.812 

III 

104.062 

84 

78.750 

112 

105 

85 

79.687 

i»3 

105.937 

86 

80.625 

114 

106.875 

87 

81.562 

115 

107.812 

88 

82.5 

116 

108.750 

89 

83-437 

117 

109.687 

90 

84-375 

1 18 

1 10.625 

91 

85.312 

119 

1 11.562 

92 

86.250 

120 

112.5 

93 

87.187 

121 

113-437 

94 

88.125 

122 

114-375 

95 

89.062 

123 

1 15.312 

96 

90 

124 

1 16.250 

97 

90.937 

125 

117.187 

98 

91-875 

126 

118.125 

99 

92.8x2 

127 

1 19.062 

100 

93-750 

128 

120. 

101 

94.687 

129 

120.937 

102 

95-625 

lao 

121.875 

103 

96.562 

131 

122.812 

104 

97-5 

132 

123.750 

105 

98-437 

133 

124.687 

106 

99-375 

134 

125.625 

107 

100.312 

[ io8  3 

SECT.  XLIL 
Natural  Pulfe,  8i  in  a Minute. 


8i 

—75 

109 

100.925 

82 . 

75-9^5 

110 

101.851 

P 

76.851 

111 

102.777 

P 

77.777 

112 

103.703 

85 

78.703 

113 

104.629 

86 

79.629 

114 

i°5*555 

87 

80.555 

115 

106.481 

88 

8 1 .481 

116 

107.407 

89 

82.407 

108.333 

90 

83*333 

118 

109.259 

91 

84.259 

*19 

1 1 0. 1 85 

92 

85.185 

120 

111.111 

93 

86. 1 1 1 

121 

1 12,037 

94 

87.037 

122 

1 12.963 

95 

87.963 

123 

1 13.888 

96 

88.888 

124 

114-814 

89.814 

125 

115.740 

98 

90.740 

126 

116,666 

99 

91.666 

127 

117.592 

100 

92.592 

128 

118.518 

101 

93*5^8 

129 

1 19.444 

102 

94*444 

130 

120  370 

103 

95*370 

131 

121.296 

104 

96  29^ 

132 

122.222 

105 

97.222 

133 

123.148 

106 

98.148 

134 

124.074 

107 

108 

99  074 
loo 

13s 

' i 

125 

r ] 

SECT.  XLIII. 


Natural  Pulfe,  82  in  a Minute. 


82 

=75 

110 

100.609 

83 

75-9H 

111 

101 .524 

84 

76.829 

112 

102.439 

85 

77-743 

113 

103-353 

86 

78.658 

114 

104.268 

87 

79-573 

115 

105.183 

88 

80  487 

116 

106  097 

89 

81.402 

117 

1 07 .0 1 2 

90 

82.317 

118 

107.926 

91 

92 

83.201 

84.146 

119 

120 

108.841 
109.756  , 

93 

85.060 

>21 

1 10.670 

94 

85-975 

122 

111.585 

95 

86.890 

123 

112.5 

96 

87.804 

124 

113.414 

97 

88.719 

125 

114.329 

98 

99 

89.634 

90.548 

126 

127 

115.243 

116.158 

100 

101 

91.463 

92.378 

128 

129 

117.073 

117.987 

102 

93.292 

130  ' 

I 18.902 

103 

94.207 

131 

119817 

104 

95.122 

132 

120.731 

105 

96.036 

133 

121.646 

106 

96.951 

134 

122.561 

107 

97.865 

123.475 

108 

98.780 

136 

124.390 

109 

99.695 

137 

— * ■ ’ ■ T~  "*^  • 

1 125.304 

[ 110  ] 

SECT.  XLIV. 


Natural  Pulfe,  83  in  a Minute. 


83 

-75 

112 

101.204 

84 

75-903 

102. 108 

85 

76.807 

114 

103.012 

86 

77.710 

115 

103.915 

87 

78.614 

1 16 

104.819 

88 

79.518 

117 

105.722 

89 

80.421 

118 

106.626 

90 

81.325 

^9 

107.530 

91 

82.228 

120 

>08.433 

92 

83-132 

121 

109-337 

93 

84-036 

122 

1 10.240 

9+ 

8+939 

123 

1 1 1.144 

95 

85-843 

124 

ll2  048 

96 

80.746 

125 

112  951 

97 

87.650 

126 

113  85.5 

98 

88.554 

127  > 

114.759 

99 

89.457 

128 

115  662 

100 

90.361 

129 

116.566 

lOl 

91.265 

130 

117.469 

102 

92. 168 

J31 

118.373 

103 

93.072 

132 

119.277 

104 

93-975 

133 

120.  18 

105 

94-879 

134 

121.084 

106 

95-783 

>35 

121.987 

107 

96.686 

136  • 

122. 8rg 

108 

97.590 

>37 

123.795 

109 

98-493 

' 138 

124.698 

1 10 

99-397 

139 

125.602 

1 1 1 

100.301 

[ “1  ] 

SECT.  XLV. 
Natural  Pulfe,  84  in  a minute. 


84 

=75 

.113 

1 

100.892 

85 

75.892 

114 

101.7% 

86 

76-785 

115 

102. %8 

87 

77.678 

1 16 

103-571 

88 

78-571 

117 

104.464 

89 

79-464 

118 

105-357 

90 

80.357 

119 

106.25 

91 

81.25 

120 

107.142 

92 

82.142 

121 

108.035 

93 

83-035 

122 

108.928 

94 

83.928 

123 

109.821 

95 

84.821 

124 

1 10.714 

96 

85-714 

125 

111.607 

97 

86.607 

126 

112.5 

98 

87.5 

127 

1 13.392 

99 

88.392 

128 

1 14.285 

100 

89.285 

129 

1 15.178 

lOl 

90.178 

130 

1 16.071 

102 

91.071 

131 

1 16.964 

10-5 

91.964 

132 

117-857 

104 

92.857 

133 

118.750 

105 

93-750 

134 

1 19.642 

106 

94.642 

^35 

120.535 

107 

95-535 

136 

121.428 

108 

96.428 

137 

122.321 

109 

97-321 

138 

123.214 

1 10 

98  214 

139 

124.107 

111 

99,107 

140 

125 

1 12 

ICO 

C ] 

SECT.  XLVI. 


Natural  Pulfe,  85  in  a Minute. 


85 

=75 

114 

100.588 

86 

75  88j! 

115 

101.470 

87 

76.764 

116 

102.352 

88 

77-647 

117 

103-235 

89 

78  529 

ii8 

104.117 

90 

79-411 

119 

9^ 

80.294 

120 

105.882 

92 

81.176 

121 

106.764 

93 

82.058 

122 

107.647 

94 

82  941 

123 

108.529 

. 95 

83.823 

124 

109.411 

96 

84.705 

125 

110.294 

97 

* 85.588 

126 

111.176 

98 

86.470 

127 

112.058 

99 

87-352 

128 

112  941 

100 

88.235 

129 

113.823 

lOl 

89.117 

130 

114.705 

102 

131 

115.588 

103 

90.882 

132 

116.470 

10+ 

91.764  ■ 

133 

117-352 

1C5 

92.647 

134 

118,235 

106 

93-529 

135 

119-117 

107 

94.411 

136 

120 

108 

95.294 

137 

120.882 

109 

96.176 

138 

121.764 

1 10 

97.058 

139 

122.647 

III 

97-941 

140 

123.529 

1 l2 

98.823 

141 

124.41  1 

”3 

99-/°5 

142 

125.294 

C ”3  3 

SECT.  XLVII. 
Natural  Pulfe,  86  in  a Minute. 


86 

—75 

116 

loi.  162 

^7  , 

75-^1^ 

117 

102.035 

88 

76.744 

ii8 

102.907 

89 

77.616 

119 

103.779 

90 

78.488 

120 

104.651 

91 

79.360 

121 

105.523 

92 

80.232 

122 

106.395 

93 

81. 104 

123 

107,267 

94 

81.976 

124 

108. 139 

95 

82.848 

125  ■ 

109.011 

96 

83.720 

126 

109.883 

97 

84.593 

127 

110.756 

98 

85.465 

128 

111.628 

99 

86.337 

129 

112.5 

100 

87,209 

130 

113.372 

101 

88.08 1 

131 

1I4.244 

102 

88.953 

132 

115.116 

103 

89.825 

133 

115.988 

104 

90.697 

134 

1 16.860 

105 

91.569 

135 

117.732 

X06 

92,442 

136 

118.604 

107 

93-314 

137 

119.476 

108 

94.186 

138 

120.348 

109 

95.058 

139 

121.220 

1 10 

95*930 

140 

122.093 

111 

96.802 

141 

122-965 

112 

97-674 

142 

123-837 

113 

98.546 

143 

124.709 

1 14 

99.418 

144 

125.581 

115 

100.290 



Q. 


[ 114  3 

SECT.  XLVIII. 


Natural  Pulfe,  87  in  a Minute. 


87 

—75 

117 

100.862 

88 

75.862 

118 

101.724 

89 

76.724 

119 

102.586 

90 

77.586 

120 

103.448 

91 

78.448 

121 

104.310 

92 

79-310 

122 

105.172 

93 

80.172 

123 

106.034 

94 

81.034 

124 

106.896 

95 

81.896 

125 

107.758 

96 

82.758 

126 

108.620 

97 

83.620 

127 

109.482 

98 

84.482 

128 

110.344 

99 

85.344 

129 

11 1.206 

100 

86,206 

130 

112.068 

101 

87.068 

131 

112.931 

102 

87-931 

1 32 

113-793 

103 

88.793 

*33 

114.655 

104 

89.655 

*34 

115-517 

105 

90.517 

*35 

116.379 

106 

91-379 

136 

117.241 

107 

92.241 

*37 

1 18.103 

108 

93-103 

*38 

118.965 

109 

93-965 

139 

119.827 

110 

94.827 

140 

120.689 

111 

95.689 

141 

121.551 

112 

96-551 

142 

122.413 

97-413 

143 

123.275 

114 

98.275 

144 

124.137 

115 

99-137 

*45 

125. 

116 

100 

146 

- - ^ 

J 


V- 

t 


[ 115  ] ' 

SECT.  XLIX. 

Natural  Pulfe,  88  in  a Minute. 


88 

—75 

118 

100.568 

89 

75.832 

119 

101,420 

90 

76.704 

120 

102.272 

91 

77-556 

121 

103. 124 

92 

78.409 

122 

103.977 

93 

79.261 

123 

104.829 

94 

80,1 13 

124 

103.681 

95 

80.965 

125 

106.334 

96 

81.818 

126 

107.386 

97 

82.670 

127 

108.238 

98 

83.522 

128 

109.09 

99 

84-374 

129^- 

109-943 

100 

85.227 

130 

:«^95 

101 

86.079 

131 

111.647 

102 

86.931 

132 

1 12.5 

103 

87.784 

133 

113-352 

104 

88.636 

134 

114.204 

105 

89.488 

115.056 

106 

90.340 

136 

115.909 

107 

91-193 

137 

1 16.761 

108 

92.045 

138 

117.613 

109 

92.897 

139 

118.465 

1 10 

93-75 

140 

119.318 

III 

94.602 

141 

120. 170 

1 12 

95-454 

142 

121,022 

113 

96.306 

143 

121.874 

114 

97-159 

144 

122.727 

115 

98.011 

145 

123-579 

116 

98.863 

146 

124-431 

117 

99-715 

147 

125.284 

.[  u6  } 
SECT.  L. 

I 

Natural  Pulfe,  89  in  a Minute. 


89 

— 75 

120 

101.123 

90 

75-843 

121 

101.966 

91 

76.685 

122 

102.808 

92 

77.528 

123 

103.651 

93 

78.370 

124 

104.494 

94 

79-213 

125 

105.337 

95 

80.056 

126 

106. 179 

96 

80.898 

^ 127 

107.022 

97 

81.741 

128 

107.865 

98 

82.584 

129 

108.707 

99 

83.426 

130 

109.55 

100 

84.269 

131 

110.393 

,101 

85.112 

132 

111.235 

102 

85-955 

133 

112.078 

103 

86.797 

134 

112.921 

104 

87.640 

13s 

113.764 

105 

88.483 

136 

1 14.606 

106 

89-325 

137 

I15--449 

107 

90.168 

138 

116.292 

108 

91.011 

139 

117.134 

' 109 

91.853 

140 

117-977 

llO 

92.696 

141 

118.820 

111 

93-539 

142 

1 19.662 

1 12 

94.382 

143 

120.505 

113 

95.224 

144 

121.348 

114 

96.067 

145 

122.181 

115 

96.910 

146 

123.023 

116 

97-752 

123.866 

117 

98595 

.148 

124.709 

1 18 

99.438 

149 

125.55 

119 

J 100.280 

[ ] 


SECT.  LI. 
Natural  Pulfe,  90  in  a Minute. 


90 

=75 

121 

100.833 

91 

75-833 

122 

101.666 

92 

76.666 

123 

102,5 

93 

77-5 

124 

103-333 

94. 

78.333 

125 

104.166 

95 

79.166 

126 

105 

96 

80 

127 

103-833 

97 

80.833 

128 

106.666 

98 

81.666 

129 

107-5 

99 

82.5 

130 

108.333 

100 

83-333 

. 131 

109.166 

lOI 

84.166 

132 

1 10 

102 

85 

133 

110.833 

103 

85-833 

134 

111.666 

104 

86.666 

135 

112.5 

105 

87.5 

136 

113  333 

106 

88.333 

137 

1 14.166 

107 

89.166 

138 

115 

108 

90 

139 

115-833 

109 

90.833 

140 

1 16.666 

1 10 

91.666 

141 

117-5 

111 

92.5 

14.2 

118.333 

112 

93-333 

M3 

1 19.166 

113 

94.166 

144 

120 

114 

95 

M5 

120.833 

95-833 

146 

121.666 

116 

96.666 

M7 

122.5 

117 

97-5 

148 

123-333 

118 

98.333 

149 

124.166 

119 

120 

99.166 

100 

150 

125 

C liS  ] 

SECT.  LIL 


Natural  Pulfe,  gi  in  a Minute. 


91 

=75 

122 

92 

75.824 

123 

93 

76.648 

124 

94 

77.472  : 

125 

96 

78.296 

126 

96 

79.120 

127 

97 

79-945  i 

128 

98 

80.769 

i2g 

99 

81.593 

130 

loo 

82.417  1 

131 

101 

83.241  1 

' 132 

102 

84.065 

133 

103 

84.890 

134 

104 

85-714 

135 

105 

86.538 

136 

106 

87.362 

137 

107 

88.186 

138 

108 

89.010 

139 

109 

89.835 

140 

1 10 

90.659 

141 

111 

91-483 

142 

1 l2 

92.307 

143 

113 

93-^31 

144. 

114 

93-956 

145 

115 

94.780 

P46, 

1 16 

95.604 

147 

117 

96.428, 

148 

I 18 

97.252 

149 

119 

98.076' 

150 

1 20 

98.901 

151 

I2I 

99-725 

1 152 

100.549 

101.373 

102.197 

103.021 

103.846 

104.670 

105.494 

106.318 

107.142 
107.967 
108.791 
109.615 
110.439 
111.263 
1 12.087 
1 12.912 
113.736 
114.560 

115-384 

116.208 
1 17.032 

117-857 

118.681 

119-505 

120.320 

121.153 

121.978 
122.802 
1 23.626 
124.450 
125.274 


[ 1^9  3 


SECT.  LIII. 
Natural  Pulfe,  92  in  a Minute. 


« 

92 

=75 

124 

101.086 

93 

75-815 

125 

101.9 

94 

76.630 

126 

162.717 

95 

77-445 

127 

103-532 

96 

78.260 

128 

104.347  ; 

97 

79.076 

129 

105.163 

98 

79.891 

130 

105.978 

99 

80.706 

106.793  ., 

100 

81.521 

132 

107.6 

101 

82.336 

133 

108.423 

102 

83.152 

134 

109.239  : 

103 

83.967 

135 

110.054  : 

104 

84.782 

136 

110.869 

105 

85-597 

’37 

111.684 

106 

86.413 

138 

112.5 

107 

87.228 

139 

113-315 

108 

88.043 

140 

114.130 

109 

88.858 

141 

114.945 

110 

89.673 

142 

115.760 

111 

90.489 

M3 

116.576 

112 

91.304 

144 

117.391 

113 

92.119 

M5 

1 18.206 

H4 

92.934  ^ 

146 

1 19.02 1 

115 

93-749 

147 

1 19.836 

116 

94-5^>5 

148 

120.652 

117 

95.380 

149 

121.467 

118 

96.195 

150 

122.282 

119 

97.01 

123.097 

120 

97.826 

152 

123.913 

121 

98.641 

153 

124.728 

122 

99.456 

154 

125-543 

123 

100 .271 

[ 12d  ] 

SECT.  LIV. 


Natural  Pulfe,  93  in  a Minute. 


93 

=75 

125 

100.806 

94 

75.806 

126 

101.612 

95 

76.6 12 

127 

102.419 

96 

77-419 

128 

103.225 

97 

78.225 

129 

104.032 

98 

79.032 

130 

104.838 

99 

79-838 

131 

105.645 

‘100 

80.645 

132 

106.451 

101 

81.451 

133 

107.258 

102 

82.258 

134 

108.004 

103 

83.064 

135 

108.870 

104 

83.870 

136 

109.677 

103 

84.677 

137 

110.483 

106 

85.483 

138 

1 1 1.290 

107 

86*290 

139 

112.096 

108 

87.096 

140 

1 12.903 

109 

87.903 

141 

113.709 

1 10 

88*709 

142 

114.516 

1 1 1 

' 89.516 

‘43 

115.322 

112 

90.322 

344 

1 16.129 

113 

91*129  . 

145 

116.935 

114 

91-935 

146 

117.741 

^15 

92-741 

147 

1 18.548 

1 16 

93-548 

148 

“9-354 

117 

94-354 

149 

120.161 

i.*8 

95.161 

150 

120.967 

119 

95.967 

151 

121.774 

I 50 

9^-^74 

152 

122.580 

I 21 

97-580 

153 

123.387 

152 

98.387 

154 

124.193 

123 

124 

99-193 

100 

155 

125. 

/ 


[ 121  ] 

SECT.  LV. 
Natural  Pulfe,  94  in  a Minute. 


94 

=75 

126 

100.531 

95 

75-797 

127 

161.329 

96 

76.595 

128 

102. 127 

97 

77-393 

I2g 

I02.925 

98 

* 78.191 

130 

103.723 

99 

78.989 

131 

104.52 1 

100 

79.787 

132 

105.319 

101 

80.585 

133 

106. 1 16 

102 

81.382 

134 

106.914 

103 

82.180 

135 

107.712 

104 

82.978 

136 

108.510 

105 

83.776 

’137 

109.308 

106 

84.574 

138 

1 10. 106 

107 

85-372 

139 

1 10.904 

108 

86.170 

140 

1 1 T.702 

lOg 

86.968 

141 

112.5 

110 

87.765 

142 

113.297 

111 

88.563 

143 

114.095 

112 

89.361 

144 

114.8^ 

113 

90.159  ■ 

145 

115.691 

“4 

90.957 

146 

116.489 

”5 

91-755 

1 47 

117.287 

116 

92-553 

148 

118.085 

117 

93-351 

149 

118.882 

I18 

94.148 

150 

119.680 

I19 

94.946 

15 1 

120.478 

120 

95-744 

152 

121.276 

I2I 

96.542 

153 

122.074 

122 

97.340 

154 

122.872 

123 

98.138 

155 

123.670 

124 

98.936 

156 

124.468 

125 

99-733 

157 

125.265 

R 


C 12a  3 


SECT.  LVi. 
Natural  Pulfe,  95  in  a Minute. 


95 

=75 

128 

101.052 

96 

75789 

129 

101.842 

97 

76.578 

130 

102.631 

98 

77.368 

131 

103.421 

99 

78.157 

132 

104. 210 

100 

78-947 

133 

105 

lOl 

79.736 

134 

105.789 

102 

80.526 

1.35 

106.578 

103 

81.315 

136 

107.368 

104 

82.105 

137 

108.157 

105 

82.894 

138 

108.947 

106 

83.684 

139 

109.736 

107 

84.473 

140 

110.526 

108 

85.263 

141 

111.315 

109 

86.052 

142 

112.105 

110 

86.842 

143 

112.894 

111 

87.631 

144 

113.684 

112 

88.421 

145 

114.473 

113 

89.210 

146 

115.263 

114 

9° 

147 

116.052  . 

115 

90.789 

148 

116.842 

116 

91.578 

149 

117.631 

117 

92.368 

150 

118.421 

118 

93.157 

151 

119.210 

119 

93-947 

152 

120 

120 

94-730 

153 

120.789 

121 

95.526 

154 

121.578 

122 

96.315 

15s 

122.368 

123 

97.105 

156 

123-157 

124 

*97.894 

157 

123.947 

125 

98.684 

' 158 

124.736 

126 

99-473 

159 

125.526 

127 

100.263 

1 

L 123  ] 


SECT.  EVIL 
Natural  Pulfe,  96  in  a Minute. 


' 96 

=75  . 

129 

100.781 

97 

75781 

130 

101.562 

98 

76.562 

131 

102.343 

99 

77-343 

132 

103.125 

100 

78.125 

133 

103.906 

101 

78.906 

134 

104.687 

102 

79.687 

135 

105.468 

103 

80.468 

136 

106.250 

104 

81.250 

137 

107.031 

105 

82.031 

138 

107.812 

106 

82.812 

139 

108.593 

107 

83-593 

140 

109.375 

108 

84-375 

141 

110.156 

109 

85.156 

142 

no  937 

1 10 

0^-937 

143 

111.718 

III 

86.718 

144 

II2.5 

112 

87-5 

145 

113.281 

88.281 

146 

114.062 

114 

89.062 

147 

114.843 

”<5 

89-843 

148 

115.625 

116 

90.625 

149 

116.406 

117 

91.406 

150 

117.187 

118 

92.187 

151 

117.968 

119 

92.968 

152 

118.750 

120 

93-750 

153 

119-531 

121 

94-531 

154 

126.312 

122 

95-312 

155 

121.093 

123 

96.093 

156 

121.875 

124 

96.875 

122.656 

125 

97.6^6 

158 

123-437 

126 

98.437 

159 

124.218 

127 

99.218 

160 

125 

128 

100 

C 124 ' ] 


SECT.  LVIII. 
Natural  Pulfe,  97  in  a Minute. 


97 

—75 

130  ■ 

100.515 

98 

• 75-773 

131 

101.288 

99 

76.546 

132 

102.061 

100. '■ 

77-319 

133 

102.835 

1 0 1 

78.092 

134 

103.608 

102 

78.866 

'135 

104.381 

103  - 

* 79-639 

136 

105.154 

104 

80  412 

1.37 

105.927 

105  - 

81.185 

138 

106.701 

106 

81.958 

139 

107-474 

107 

82.732 

140 

108.247 

108  r 

83-505 

141 

109.020 

109 

84.278 

142 

109-793 

110 

85.051 

143 

110.567 

111. 

85.824 

144 

111.340 

II2 

86.598 

145 

112.113 

113 

87-371 

146 

112.886 

114 

88.144 

1+7 

113.659 

115 

88.917 

148 

114.432 

116 

89.690 

149 

1 15.206 

117 

90.464 

150 

115-979 

118 

91.237 

151 

116.752 

119  “ 

92.010 

152 

117-525 

120 

92.783 

153 

118.298 

l2l 

93-556 

154 

119.072 

122 

94-33 

155 

119.845 

123 

95-103 

156 

120.618 

124 

95.876 

157 

1 21.391 

125 

96.649 

158. 

122.164 

126 

97.422 

159 

122.938 

127 

98.195 

160 

123.711 

128 

98.969 

161 

124.484 

129 

99.742 

162 

125.257 

i 


[ 125  ] 


SECT.  LIX. 


Natural  Pulfe,  98  in  a Minute. 


98 

—75 

132 

100.020 

99 

75-1^5 

133 

101.785 

100 

76-530 

134 

102.551 

lOI 

77-'^95 

135 

103.316 

102 

78.061 

136 

104.081 

103 

78.826 

137 

104.846 

104 

79-591 

138 

105.612 

105 

^0-357 

139 

106.377 

106 

81.122 

140 

107.142 

IO7 

81.887 

141 

108.908 

108 

82.653 

142 

108.673 

109 

83.418 

143 

109.438 

110 

84.183 

144 

1 10.204 

HI 

84.948 

145 

1 10.970 

II2 

85.714 

146 

111-735 

113 

86.479 

147 

112.5 

114 

87.244 

148 

1 13.266 

115 

88.010 

149 

113-031 

1 16 

88.775 

130 

114.795  - 

II7 

89.540 

151 , 

115.561 

118 

90.306 

152' 

1 16,326 

II9 

91.071 

153 

117.091 

120 

91.836 

154 

117.857 

I2I 

92.602 

155 

1 18.622 

122 

93-367 

156 

119.387 

123 

94-1.32 

157 

120.153 

124 

94.897 

158 

120.918 

125 

95.663 

159 

121.683 

126 

96,428 

160 

122.448 

127 

97-193 

161 

123.214 

128 

97-959 

162 

123-979 

129 

98.724 

163 

124.744 

130 

99.489 

164 

125.510 

131 

100.255 

[ 126  3 


SECT.  LX. 

Natural  Pulfe,  99  in  a Minute. 


' 99 

=75 

133 

*00.757 

100 

75-757 

*34 

101.515 

' iOl 

7^-5^5 

*35 

102.272 

1 102 

77.272 

136 

*03.030 

S03 

78.P30 

*37 

103.787 

104 

78.787 

138 

104.545 

' *05 

79-545 

*39 

*05-303 

: 106 

80.303 

140 

106.060 

' 107 

81.060 

141 

106.821 

io8 

81.821 

142 

*07.578 

. J09 

82.578 

*43 

*08.333 

110 

83-333 

*44 

109.090 

: 111 

84.090 

*45 

109.848 

1 112 

84.848 

146 

110.606 

85.606 

'47 

***.363 

: “4 

86.363 

I48 

112.121 

115 

87.121 

149 

112.878 

116 

87.878 

150 

**3.636 

1 117 

88.636 

*5* 

**4-393 

118 

89-393 

*52 

1*5*5* 

119 

90,151 

*53 

**5-909 

; 120 

90.909 

*54 

116.666 

121 

91.666 

*55 

117.424 

122 

92.424 

156 

118. 181 

123 

93.181 

*57 

1*8.939 

124 

93-939 

*58 

iig.696 

125 

94.696 

*59 

120.454 

1 26 

95-454 

160 

121.212 

127 

96.21 2 

161 

121.969 

128 

96.969 

162 

122.727 

129 

97.727 

163 

123.484 

130 

98.484 

164 

124.242 

13* 

99.242 

165 

*25. 

132 

100 

[ *27  ] 


SECT.  LXI. 

Natural  Pulfe,  loo  in  a Minute. 


100  ; 

-lb  ■ 

134 

100.5 

101 

75-75 

135 

101.25 

102 

76.5. 

136 

102 

103 

77-25 

*37 

102.75 

104 

78 

138 

103-5 

105 

78.75 

*39 

104.25  i 

106 

79-5 

140 

105 

107 

80.25 

*41 

105-75  ■ 

108 

81 

142 

106.5  ; 

log 

81.75 

*43 

107.25 

110 

82.5  1 

*44 

108 

111 

83.25 

*45 

108.75  : 

112 

84  1 

146 

109.5 

**3 

84-75 

147 

110.25 

114 

85-5 

148 

111 

115 

86.25 

149 

111.75 

116 

87 

150 

112.5 

117 

87-75 

*5* 

113-25 

118 

88.5 

152 

114 

*19 

89.25 

*53 

1*4-75  : 

120 

90 

*54 

115-5 

I2t 

90.75 

*55 

116.25 

122 

9»-5 

*56 

117 

123 

92.25 

*57 

117.75 

124 

93 

158 

118.5 

*25 

' 93-75 

*59 

119.25 

126 

94-5 

160 

120 

127 

95-25 

161 ' 

120.75 

128 

96 

162 

121.5 

129 

96.75 

163 

122.25 

130 

97-5 

164 

123 

*3* 

98.25 

*65 

*23-75 

132 

99 

166 

124.5 

133 

99-75 

167 

1 *25-25 

[ 128  ] 


SECT.'  LXII. 
Natural  Pulfe,  loi  in  a Minute. 


lOI 

—75 

136 

100.99 

102 

75-742 

137 

101.732 

103 

7S  485 

138  - 

102.475 

104 

77.227 

139 

103.217 

105 

77-97° 

140 

103.960 

106 

78.712 

141 

104.703 

107 

79-455 

142 

105.445 

108 

80. 198 

143 

106.188 

109 

80.940 

144 

106.930 

no 

81.683  ■ 

145 

107.673 

111 

82.425 

146 

108.415 

112 

83.168 

147 

109.158 

113 

83.910 

148 

109.9 

114 

84.653 

149 

110.643 

115 

85-396 

150 

11 1.386 

116 

86.138 

151 

112.128 

117 

86.881 

152 

1 12.871 

118 

87.623 

153 

113.613 

119 

88.366 

154 

114.356 

120 

89. 108 

155 

115.099 

I2I 

89.851 

156 

115.772 

12  2 

90-594 

157 

116.514 

123 

91-336 

158 

117.257 

124 

92.079 

159 

1 18.069 

125' 

92.82 1 

160 

118. 811 

126 

93/564 

161 

119.554 

127 

94.306 

162 

120.296 

128 

95.049 

163 

121-038 

129 

95-792 

164 

1 21.781 

130 

96534 

165 

122.523 

131 

97.277 

166 

123.266 

■132 

98.019  1 

167 

124.008 

1 133 

98.762  i 

168 

124.752 

i 134. 

99-504 

169 

125.445 

135 

100.247 

1 

[ 129  ] 

, SECT.  LXIII. 
Natural  Pulfe,  102  in  a Minute. 


102 

—75 

137 

100.735 

103 

7S-735 

138 

101.470 

104 

76.470 

*39 

102.205 

105 

77-205 

140 

102.941 

106 

77.941 

141 

103.671 

107 

78.671 

142 

104.411 

108 

79.411 

*43 

105.147 

109 

80.147 

*44 

105.882 

110 

80.882 

*45 

106.617 

in 

81.617 

146 

107.352 

112 

82.352 

*47 

108.088 

83.088 

148 

108.823 

114 

83.823 

*49 

109.558 

115 

84.558 

150 

1 10.294 

116 

85.294 

*5* 

111.029 

117 

86.029 

152 

111.764 

118 

86.764 

*53 

112.499 

119 

87-499 

*54 

**3-235 

120 

88.235 

*55 

1 13.970 

121 

88.970 

156 

114.705 

I22 

89.705 

*57 

115.441 

123 

90.441 

158 

116.176 

124 

91.176 

*59 

I i6.gii 

125 

9‘-9ii 

160 

117.646 

126 

92.646 

i6i 

118.382 

127 

93.382 

162 

119.117 

128 

94.117 

163 

119.852 

129 

94.852 

164 

120.588 

130 

95.588 

*65 

121.323 

131 

96-323 

97.058 

166 

122  058 

132 

167 

122.794 

133 

97-794 

16S 

123.529 

134 

98.529 

169 

124.264 

13? 

136 

99.264 

100 

170 

125 

S 


[ 13°  ] 
SECT.  LXIV. 


Natural  Pulfe,^  J03  in  a Minute. 


103 

=75 

138 

100  485 

104 

75-7^^ 

139 

101.213 

105 

76.456 

140 

101.941 

106 

77.184 

141  ' 

• 102.670 

107 

77.912 

142 

103.398 

108 

78.640 

143 

104,126 

109 

79.368 

144 

104.854 

no  . 

80-097 

145.. 

105.582 

Ill 

80.825 

! ' 146 

’ 106.310 

112 

81.553 

147  ! 

107.038 

113 

■j  82.281 

148 

107.766 

114 

’ 83.009 

'!  149’ 

' 108.495.' 

115 

83737 

150 

109.223: 

84.466 

„ 151  ■ 

109.9-51 

; i'i:  7 

85.194 

152 

110.679 

118 

^ 85.922 

, 153  • 

in.4-97- 

11,9 

. - 86.65oi 

' 154V' 

112.135 

120 

87-378 

m 

1 12,864 

121 

88.106 

1-56 

113-592 

122 

88.834 

157 

1 14.320 

. 123 

89.563 

1.58 

115.048' 

. 124 

go.2gi 

159  • 

115.776 

125 

91,019 

160 

116.504 

126 

91  747 

161  • 

117.233 

127. 

92.475 

162 

1 17.961 

128 

93-203 

163 

118,689 

129 

93-932 

164 

119.417 

130 

• 94.660 

165 

120.145 

95-388 

166 

120.873 

132 

96.116 

167 

121.601 

^33 

<^6.844 

168 

122.330 

m 

97-572  ' 

169 

123.058 

m 

98.301 

170 

123.786 

136 

99.029 

t/i 

124.514 

‘37 

99-757 

172 1 

125.242 

C 13»  ' ] 


SECT.  LXV. 
Natural  Pulfe,  104  in  a Minute. 


104 

=75 

140 

100.961 

105 

.75-721 

141 

101.682 

106 

76.442 

142 

102.403 

107 

77-163 

143 

103.125 

108 

77.884 

144 

103.846 

109 

78.605 

145 

104.567 

1 10 

79.326 

146 

105.288 

111 

8.0.048 

147  . 

106. C09 

112 

80.769 

148 

106.730 

81.490 

149 

107.451 

114 

82.211 

150 

108.173 

115 

82.932 

151 

108.894 

116 

83-653 

152 

109.615 

117 

84-374 

153 

110.336 

118 

85.096 

154 

111.057 

119 

85.817 

155 

111.778 

120 

86.538 

156 

112.5 

121 

87.260 

157 

1 13.221 

. 122 

87.981 

158 

113.942 

123 

88.702 

159 

1 14.66^ 

124 

89.423 

160 

115.384 

125 

90.144 

161 

116.105 

126 

90.865 

162 

1 16.826 

127 

91.586  ■ 

163 

117.548 

128 

92.307 

164 

118.269 

129 

93.028 

165 

118.990 

130 

93-75 

166 

119.711 

94’47i 

167 

120.432 

132 

95-192 

168 

121.153 

133 

95-913 

169 

121.874 

»34 

96.635 

170 

122.596 

135 

97-356 

171 

123.317 

136 

98.077 

172 

124.038 

137 

98.798 

173 

124-759 

138 

99-519 

174 

125.480 

139 

100.240 

C 132  ] 

SECT.  LXVI. 
Natural  Pulfe,  105  in  a Minute. 


105 

=75 

141 

100.714 

106 

75-7*4 

142 

101.428 

107 

76.428 

*43 

102.142 

108 

77.142 

*44 

102.857 

109 

'/l-^57 

*45 

103.571 

110 

78.57* 

146 

104.28,^ 

in 

79.285 

*47 

105 

112 

80 

148 

105.714 

113 

80.7 14 

*49 

106.428 

114 

81.428 

150 

107. 142 

11.5 

82.142 

*5* 

107.857 

116 

82.857 

*52 

108.571 

117 

83-571 

*53 

109.284 

118 

84.285 

*54 

no 

85. 

*55 

110.714 

120 

85.714 

156 

111.428 

I2I 

86.428 

*57 

112.142  . 

122 

87.142 

158 

1 12.857 

123 

*59 

**3-57*  . 

124 

88.571 

160 

114.285 

125 

89.285 

161 

1*5 

126 

90 

162 

**5.7*4 

127 

90.714 

*63 

116.428 

128 

91.428 

164 

117.142 

129 

92.142 

165 

1 17  857 

130 

92.S57 

166 

118.571 

*31 

93-57* 

167 

iiq.28,5 

132 

94.285 

i68 

120 

95 

169 

120.714 

*34 

95-7*4 

170 

121.428 

*35 

96.428 

*7* 

122.142 

136 

97-*42 

172 

122.857 

*37 

97.857 

*73 

*23-57* 

*38 

98.571 

*74 

124.285 

*39 

140 

99'^^5 

100 

*75 

*25 

1 

[ 133  ] 


SECT.  LXVII. 
Natural  Pulfe,  106  in  a Minute. 


106 

=75 

H3 

101.259 

107  ^ 

75-707 

144 

101.948 

108 

76.415 

145 

102.655 

109 

77.122 

146 

103-363 

1 10 

77.830 

M7 

104.009 

111 

78-537 

148 

104.716 

112 

79.245 

149 

105.424 

113 

79-952 

150 

106.1 32 

II4 

80.660 

151 

106.839 

81.367 

152 

107-547 

ii6 

82.075 

^53 

108.254 

117 

82.783 

^54 

108.962 

118 

83.490 

^55 

109.669 

119 

84.198 

156 

1 10.377 

120 

84.903 

I57 

1 1 1.084 

121 

85.6 1 1 

158 

II  X. 792 

122 

86.318 

^59 

112.5 

I2'5 

87.026 

160 

113.207 

124 

87-733 

i6t 

113-915 

125 

88.441 

162 

1 14.622 

126 

89.149 

163 

115-330 

127 

89.856 

164 

1 16.037 

128 

90.564 

165 

116.745 

129 

qi.271 

166 

117.452 

130 

i 9^-979 

167 

118. 160 

I3I 

92.688 

168 

118.867 

132 

93-396 

i6g 

119-575 

133 

94.103 

170 

120.283 

134 

94.811 

171 

120.990 

135 

95.518 

172 

121.698 

136 

96.226 

173 

122.405 

137 

96-933 

*74 

123-113 

138 

97.641 

>75 

123.820 

139 

98.348 

176 

124.528 

140 

99  055 

177 

125.235 

99.763 

178 

; 142 

100.47  ^ 

C 134  J 

SECT.  LXVIII. 


Natural  Pulfe,  107  in  a Minute. 


107 

=75 

144 

100.934 

108 

75.700 

M5 

101.635 

109 

76.401 

146 

102.336 

110 

77.102 

147 

103.037  , 

1 1 1 

77.803 

148 

103.738 

II2 

78.504 

149 

104-439 

113 

79.205 

150 

105. 140 

II4 

79.906 

151 

105.841 

115 

80  607 

152 

106.542 

1 16 

81.308 

153 

107.242 

1J7 

82.009 

»54 

107.943 

1 18 

82.710 

155 

108.644 

119 

83.411 

156 

109-345 

120 

84.112 

137 

110.046 

121 

84.813 

158 

iio.747 

122 

85-5^ 

159 

111.448 

123 

86.214 

i6o 

112.149 

124 

86.915 

i6i 

112.850 

125 

87.616 

162 

“3-551  , 

126 

88  317 

163 

114.252 

127 

89.018 

164 

114-953 

128 

89  719 

165 

115.654 

129 

90.420 

166 

“6.355 

130 

91.121 

167 

117.056 

131 

91.822 

168 

117.756 

132 

92-523 

169 

118.457 

133 

93.224 

170 

119.158 

134 

93-925 

171 

119.859 

135 

94.626 

172 

120.560 

136 

95-327 

173 

121.261 

»37 

96.028 

174 

121.962 

96.728 

175 

122.663 

139 

97.429 

176 

123.364 

140 

98.130 

177 

124.064 

141 

98.831 

178 

124.766 

142 

99-532 

179 

125.467 

143 

100.233 

- 

[ 135  ] 


SECT.  LXIX. 
Natural  Pulfe,  io8  in  a Minute. 


108 

= 75 

145 

100.694 

109 
' 1 10 

75-694 

146 

101.388 

76.388 

147 

102.083 

111 

77.083 

148 

102.777 

I 12 

77.777 

149 

103.472 

78.472 

150 

104. 166 

114 

79. i66 

151 

104.861 

79.861 

152 

105-555 

116 

80.5,55 

153 

106.25 

II7 

8 1 .25 

154 

106.944 

II8 

81.944 

155 

107.638 

II9 

82.638 

156 

108.333 

120 

83-333 

157 

109.027 

I2I 

84.027 

158 

109.722 

I 22 

84.722  ♦ 

159 

110.416 

123 

85.416 

160 

111. Ill 

124 

86.111 

161 

111.805 

125 

86.805 

162 

112.5 

126 

87.5 

163 

113.194 

127 

88. 194 

164 

113.888 

128 

88.888 

165 

114.583 

129 

89.583 

166 

115.277 

130 

90.277 

167 

115.972 

131 

90.972 

168 

116.666 

132 

91.666 

169 

117.361 

133 

92.361 

170 

118.055 

134- 

93-°55 

171 

118.75 

135 

93-75 

172 

119.444 

136 

94.444 

1 173 

120.138 

137 

95-138 

174 

120.833 

138 

95-833 

175 

121.527 

139 

96.527 

! 176 

122.222 

140 

97.222 

i 177 

122.916 

141 

97.916 

178 

123.611 

142 

98.61 1 

179 

124.305 

»43 

144 

99-3^5 

loo 

180 

125 

( 

[ >36  ] 
SECT.  LXX. 


Natural  Pulfe,  log  in  a Minute. 


109 

—75  1 

146 

100.458 

1 10 

75.688 

HI 

101. 146 

HI 

76.376 

148 

101.834 

112 

77.064 

149 

102.522 

”3 

77-75^ 

150 

103.2 10 

114 

78.440 

151 

103.899 

11.5 

79.128 

152 

104.587 

116 

79.816 

153 

,105-275 

117 

80.1504 

154 

105.963 

118 

81. 192 

155 

106.651 

119 

81.880 

156 

107-339 

120 

82.568 

157 

108.027 

121 

83.256 

158 

108.715 

122 

83.944 

159 

109-493 

123 

84.633 

160 

110.091 

124 

85.321 

161 

110.779 

125 

86.009 

162 

1 1 1 .467 

126 

86.697 

163 

112.155 

127 

87.385 

164 . 

1 12.844. 

[28 

88.073 

165 

113-532 

129 

88.761 

166 

1 14.220 

130 

89.449 

167 

1 14.908 

90-137 

168 

115-596 

132 

90.825 

1.69 

1 16.284 

133 

91-513 

170 

1 16.972 

134 

92.201 

171 

117.660 

135 

92.889 

172 

118.348 

136 

93-577 

173 

119.036 

137 

94.266 

174 

119.724 

138 

94-954 

175 

120.412 

139 

95.642 

176 

121.100 

140 

96-330 

177 

121.788 

141 

97.018 

178 

122.476 

142 

97.706 

179 

123.164 

143 

98.394 

180 

123.852 

144 

99.082 

181 

124.541 

H5 

99.770 

182 

125.229 

C 137  ] 

SECT.  LXXI. 


Natural  Pulfe,  1 10  in  a Minute. 


no 

=75  1 

148 

100.909 

111 

75.681 

149 

101.590 

112 

76.363 

150 

102.272 

113 

77-045 

151 

102.954 

V 11^ 

77.727 

152 

103.636 

78.409 

153 

104.318 

116 

79.090 

‘54 

105. 

117 

79.772 

155 

105.681 

ii8 

80.454 

156 

106.363 

119 

81. 136 

1 07. 045 

120 

81.818 

107.727 

121 

82.5 

159 

108.409 

122 

83.181 

160 

109  090 

123 

83.863 

161 

109,772 

124 

84-545 

162 

1 10.454 

123 

85.227 

163 

111.136 

126 

85.909 

164. 

iii.8i8 

127 

86.590 

165 

112.5 

128 

87.272 

166 

113.181 

129 

87.954 

167 

113.863 

130 

88.636 

168 

“4-545 

131 

89.318 

169 

115.^27  f 

132 

90 

170 

1 15.909 

133 

90.681 

171 

1 16.590 

134 

91-363 

172 

r 17.272 

135 

92.045 

‘73 

1 17.954 

136  • 

92.727 

174 

118.636 

137 

93.409 

175 

119.318 

138 

94.090 

176 

120 

m 

94.772 

1 20.681 

140 

95-454 

178 

121.363 

141 

96.136 

179 

122.045 

142' 

96.818 

180 

1 22.727 

H3 

97-5 

181 

123.409 

144 

98.181 

182 

124.090 

‘45 

98.863 

183 

124.772 

146 

99-545 

184 

125.454 

-H7 

100.227 

T 


[ »38  ] 

SECT.  LXXII. 

I 

Natural  Pulfe,  in  in  a Minute. 


in 

=75, 

149 

100.675 

112 

75-675 

150 

101.351 

113 

76.351 

151 

102.027 

114 

77.027 

152 

102.702 

US 

77.702 

153 

103.378 

116 

78.378 

154 

104.054 

117 

79.054 

155 

104.729 

118 

79.729 

156 

105.405 

119 

80.405 

157 

106.081 

120 

81.081 

158 

106.756 

121 

81.756 

159 

107.432 

122 

82.432 

160 

108.108 

123 

83.108 

i6i 

108.783 

124 

83.783 

162 

109.459 

125 

84.459 

163 

no.135 

126 

85-135 

164 

iio.Sio 

127 

85.810 

165 

n 1.486 

128 

' 86.486 

166 

112.162 

129 

87.162 

167 

1 12.837 

130 

87.837 

168 

113-513 

13» 

88.513 

169 

114.189 

132 

89.189 

170 

1 14.864 

>33 

89.864 

171 

115.540 

134 

90.540 

172 

116.216 

135 

91.216 

173 

116.891 

136 

91.891 

174 

117-567 

137 

92-567 

17s 

1 18.243 

138 

93-243 

176 

118.918  - 

139 

93-918 

177 

119-594 

140 

94-594 

178 

120.270 

141 

95.270 

179 

120.945 

142 

95-945 

180 

121.621 

143 

96.621 

181 

122.297 

l44 

97.297 

182 

122.972 

i45 

97.972 

183 

123.648 

146 

98.648 

1^ 

124.324 

147 

99-324 

185 

125 

148 

100 

186 

[^39]'  , 

SECT.  LXXIII. 


Natural  Pulfe,  112  in  a Minute. 


112 

=75 

150 

100.446 

7.5.669 

*5* 

ioi.ii6 

II4 

76.339 

152 

101.785 

”5 

77.008 

153 

102.455 

116 

77.678 

154 

103.124 

117 

78.348 

*55 

103.794 

118 

79-017 

156 

104.464 

119 

79.687 

*57 

*05-*33 

120 

^0.357 

158 

105.803 

121 

81.026 

159 

*06.473 

122 

81.696 

160 

107.142 

123 

82.366 

161 

107.812 

124 

83-035 

162 

108.482 

125 

83-705 

163 

*09.151 

126 

84-375 

164 

109.821 

127 

85.044 

165 

110.491 

J28 

85.714 

166 

111.160 

129 

86.383 

167 

I II. 830 

130 

87-053 

168 

**2-499 

87.723 

169 

113.169 

132 

88.392 

170 

113.839 

133 

89.062 

171 

114.508 

- 134 

89.732 

172 

1*5.178 

135 

90.401 

173 

115.848 

136 

91.071 

*74 

116.517 

137 

9*-74* 

175 

1 17. 187 

138 

92-410 

176 

**7.857 

139 

93.080 

*77 

118.526 

140 

93-749 

178 

119.196 

141 

94.419 

*79 

llg.866 

142 

95.089 

1 80 

120.535 

143 

95-758 

• 181 

121-205 

144 

96.428 

182 

121.874 

145 

97.098 

*83 

122.544 

146 

97-767 

184 

123.214 

*47 

98-437 

*85 

123.883 

148 

99.107 

186 

124-553 

*49 

99.776 

*87 

125.223 

C 140  3 

SECT.  LXXIV. 
Natural  Pulfe,  1 1 3 in  a Minute. 


113 

—15 

152 

106.884 

II4 

153 

ior.548 

115 

76.327 

154 

102.212 

1 16 

76.991 

155 

102.876 

117 

77-654 

156 

103-539 

118 

78.318 

^67 

104.20.q 

119 

78.982 

158 

104.867 

120 

79.646 

159 

105-530 

121 

80.309 

160 

106.194 

122 

80.973 

161 

106.858 

' 123 

81.637 

162 

107.522 

124 

82.3 

163 

108.185 

125 

82.964 

164 

108.849 

126 

83.628 

165 

109-5 '3 

127 

84.292 

166 

110.176 

128 

84-955 

167 

110.840 

129 

85.619 

168 

111.504 

130 

86.283 

169 

112.168 

1 31 

86.946 

170 

112.831 

132 

87.610 

171 

113-495 

133 

88.274 

172 

IT4.159 

134 

88.938 

173 

1 14.823 

135 

89.601 

174 

1 15.486 

136 

90.265 

175 

1 16. 150 

137 

90.929 

176 

116.814 

13^ 

91.592 

177 

117.477 

139 

92.256 

178 

118.141 

140 

92.920 

179 

1 18.805 

141 

93-584 

180 

119.469 

142 

94.247 

181 

120. 132 

143 

94.911 

182 

120.796 

144 

95-575 

183 

121.460 

145 

96.238 

184 

122.123 

146 

96.902 

185 

122.787 

147 

97-566 

186 

123.451 

148 

98.230 

187 

124.115 

149 

98.893 

188 

124.778  - 

150 

. 99-557 

189 

125.442 

151 

1 TOO. 221 

[ 141  ] 

SECT.  LXXV. 


Natural  Pulfe,  1 14  in  a Minute. 


II4 

—75^  1 

153 

100.657 

115 

75-657 

154 

101.315 

116 

76-315 

155 

101.973 

II7 

76-973 

156 

102.631 

1 18 

77.631 

157 

103.289 

1 19 

78.289 

158 

103-947 

120 

78.947 

159 

104.605 

I2I 

79.605 

160 

105.263 

122 

80.263 

161 

105.921 

123 

80.921 

162 

106.578 

124 

81.578 

163 

107.236 

125 

82.236 

164 

107.894  1 

126 

82.894 

165 

108.552 

127 

^3-552 

1 66 

109.210  I 

128 

84.2 10 

167 

109.868 

129 

84.868 

168 

1 10.526 

130 

85.526 

169 

111.184 

86.184 

170 

111.842 

132 

86.842 

171 

112.5 

133 

87-5 

172 

ii3-‘57 

134 

88.157 

173 

113.815 

135 

88.815 

174 

114473 

136 

89-473 

175 

115-131 

137 

90.131 

176 

115.789 

138 

90.7B9 

177 

1 16.447 

139 

9 ‘-447 

178 

117.105 

140 

92.105 

179 

117.763 

141 

92.763 

180 

1 18.421 

142 

93.421 

181 

1 19.078 

143 

94.078 

182 

119-736 

144 

94-736 

‘83 

120.394 

145 

95-394 

184 

12 1.052 

146 

96.052 

185 

121.7 10 

147 

96.710 

186 

122.368 

148 

97.368 

187 

1 23.026 

149 

98.026 

188 

123.684 

130 

98.684 

189 

124.342 

99.342 

190 

125 

152 

100 

[ 142  ] 

SECT.  LXXVI. 
Natural  Pulfe,  115  in  a Minute. 


—75 

*54 

*00.434 

I lb 

75.652 

*55 

101.086 

117 

76.304 

156 

*01.739 

118 

76.956 

*57 

102.391 

119 

77.608 

*58 

103.043 

1 20 

78.260 

*59 

*03.695 

121 

78.913  - 

160 

*04.347 

122 

79-565 

161 

105. 

123 

80.217 

162 

105.652 

124 

80.869 

163 

106.304 

125 

81.521 

164 

106.956 

1 26 

82.173 

165 

107.608 

127 

82.826 

166 

108.260 

' 128 

83.478 

167 

108.913 

129 

84-130 

168 

*09.565 

130 

84.782 

l6g 

110.217 

»3‘ 

132 

85-434 

86.086 

170 

*7* 

110.869 

111.521 

133 

86.739 

172 

112.173 

*34 

87-39* 

*73 

1 12.826 

*35 

88.043 

*74 

**3.478 

136 

88.695 

*75 

114.130 

*37 

89-347 

176 

114.782 

138 

90^ 

*77 

**5-434 

*39 

go. 652 

178 

1 16.086 

140 

9* -304 

*79 

**6.739 

*4* 

91.956 

180 

**7-39* 

14.2 

92.608 

181 

118.043 

*43 

93.260 

182 

118.6^ 

144 

93-9*3 

*83 

**9-347 

*45 

94-565 

184 

120 

146 

95-217 

185 

120.652 

*47 

95.869 

186 

121.304 

148 

96.521 

187 

121.956 

149 

97- *73 

188 

122.608 

1,50 

97.826 

*89 

123.260 

*5* 

98.478 

190 

123.913 

152 

99-130 

191 

124.565 

*53 

99.782 

192 

125.217 

[ M3  ] 


SECT.  LXXVII. 
Natural  Pulfe,  116  in  a Minute. 


116 

i”75 

156 

10c. 862  1 

75.646 

157 

101.508  1 

1 18 

76.293 

158 

102.155 

119 

76.939 

159 

102.801  1 

120 

77.586 

160 

103.448 

121 

78.232 

i6r 

104. OQ4 

122 

78.879 

162 

104,741  ; 

123 

79-525 

163 

105.387 

124 

80.172 

164 

106.034 

125 

8o.8i8 

165 

106.680 

126 

81.465 

166 

107.327 

127 

82.1 12 

167 

107.974  i 

128 

82.758 

168 

108.620 

I2g 

83.405 

169 

log. 267  I 

130 

84.051 

170 

109.913  1 

84.698  1 

171 

110.560 

132 

85-344 

172 

111.206  ! 

133 

85.991 

173 

111.853  1 

134 

86.637 

174 

112.499  : 

135 

87.284 

175 

113.146  i 

136 

87.931 

176 

» 13-793  i 

137 

88.577 

177 

114.439  1 

138 

89.224 

178 

115.086  I 

139 

90.870 

179 

115-732  ^ 

140 

91.517 

180 

116.379  1 

141 

92.163 

181 

117.025  1 

142 

92.810 

182 

117.672  I 

M3 

93-456 

183 

118.318  j 

144 

94.103 

184 

118.965  1 

145 

94.749 

185 

119.611  ; 

146 

95.396 

186 

120.258  ' 

147 

95-043 

187 

120.Q0,<^ 

148 

95.689 

, 188 

121.551 

149 

96.336 

189 

122.198  . 

150 

96.982 

190 

122.844 

151 

97.629 

191 

123.491  : 

152 

98.275 

192 

124.137  i 

1.53 

98.922 

M3 

124.784  i 

154 

99.568 

194 

125-43^ 

100.215 

1 

i 

[ 144-  ] 

SECT.  LXXVIIL 


Natural  Pulfe,  117  in  a Minute. 


117 

=•75 

157 

1 100.641 

n8 

75.641 

158 

101.282 

iig 

76.282 

159 

101.923 

19.0 

76.923 

160 

102.564 

121 

77-564 

i6i 

103.205 

122 

78.205 

162 

103  846 

123  ' 

78.846 

163 

104.487 

124. 

79.487 

164 

105.128 

125 

80.128 

165  . 

105.769 

126 

80.769 

166 

106.410 

127 

81.410 

167 

107.051 

128 

82.051 

168 

107.692 

129 

82.692 

169 

108.333 

130 

83-333 

170 

108.974 

13* 

83-974 

171 

109.615 

132 

84.615 

172 

110.256 

133 

85.256 

173 

110.897 

134' 

85.897 

174 

111.538 

135 

86.538 

175 

112.179 

136 

87.179 

176 

112.820 

137 

87.820 

177 

113.461 

138 

88.461 

178 

114.102 

139 

8g. 102 

179 

"4-743 

140 

89-743 

180 

115.384 

141 

90.384 

181 

116.025 

142 

91.025 

182 

116.666 

143 

91.666 

183 

117.307 

144 

92.307 

184 

"7-953 

145 

92-953 

185 

"8.594 

146 

93-594 

186 

119.235 

147 

94-235 

187 

119.876 

148 

94.876 

188 

120.517 

149 

95-517 

189 

121.158 

150 

96.158 

190 

121.799 

I51 

96.799 

191 

122.440 

152 

97.440 

192 

123.081 

i<53 

98.081 

193 

123.722 

154 

98.722 

194 

124.363 

155 

99-363 

195 

125 

156 

100 

C 145-  ] 

SECT.-  LXXIX. 
Natural  Pulfe,  n8  in  a Minute. 


ii8 

=75  • 

158 

100.423 

i»9 

75-635 

159 

101 .059 

120 

70.271 

160 

101.794 

121 

76  906 

1 61 

102.330  ; 

122 

77  542 

162 

102.966 

123 

78.177 

163 

103.601  ■ 

124 

78.813 

164 

104.237 

125 

79*449 

165 

104.872  , 

1 26 

80.084 

166 

105.508  * 

I 27 

80.720 

167 

106.144 

128 

8i-355 

i6S 

106.779  ! 

129 

81991 

169 

107.415 

J30 

82.627 

170 

108050 

i3‘ 

83.262 

171 

108.686 

132 

83-898 

172 

109.322 

•33 

84-533 

173 

109.957 

134 

85.169 

174 

110-593 

135 

85.805 

175 

111.228 

136 

86.440 

176 

111.864  ‘ 

J37 

87.076 

177 

112. 4QQ 

138 

87.711 

178 

”3->35 

139 

88.347 

J79 

>>3-77> 

140 

88.983 

180 

114.406 

HI 

8g.6i8 

:8i 

115.042 

142 

90-254 

182 

>>5-677 

143 

90.889 

183 

116.313 

144 

9'*5*5 

184 

116.948 

145 

92.161 

185 

117.584 

146 

92.896 

1S6 

1 18  220 

147 

93-432 

187 

1 18.855 

I48 

94-067 

i83 

119.491 

J49 

94-703 

189 

120.126 

150 

95-339 

190 

120.762 

15' 

95-974 

191 

121.398 

152 

96.610 

192 

122.033 

153 

97-245 

193 

122.669 

154 

97.881 

194* 

>*3-305 

155 

98.516 

195 

123.940 

156 

99.152 

196 

124-576 

»57 

99.788 

>97 

125.211 

U 


[ ] 

SECTj  lxxx. 

Natural  Pulfe,  1 19  in  a Minute. 


' 119 

=75 

160 

100.840 

120  ■ ‘ 

75-630  ' 

161 

101  470 

121 

76-260 

162 

102.100 

1^2 

76.896 

*63 

102.731 

>23;^ 

7752* 

164 

103.361 

124 

* 78.151 

1.  165 

193.991 

123 

78.781 

166 

104.621 

1^6 

79'4‘* 

167 

105.252 

127 

80.042 

168 

105.882 

128  ‘ 

80.672 

*69 

106. 512 

129 

81-302 

170 

107.142 

’30 

81-932 

17* 

*07-773 

82-563 

1 72 

108.403 

132  ■ 

83.193 

173 

109.033 

>33 

‘ 83-823 

174 

109. 663 

; *34 

84453 

*75 

110.294 

: *35 

85-084 

110.924 

136 

- 85.714 

■ *77 

111-554 

1 *37 

' 86344 

178 

112. 184 

‘ *38 

86  974 

*79 

112.815 

1 *39 

87.605 

180 

1*3-445 

i *40 

‘ 88235 

1 181 

*14.075 

! 141 

88.86^ 

182 

114.705 

142 

89  495 

*83, 

I ‘5-336 

1 *43 

- 90.126 

184 

115.966 

• *44  ■ 

‘ 90.756 

185 

116.596 

*45  ■ 

91  386 

186  • 

1 1 7.226 

1 *46 

92.016 

*87 

117-857 

*47  , 

92.647 

188 

118-487 

148 

• 93.277 

189 

119.117 

i>4§  (' 

93-907 

190 

119-747 

, *50 

94-537 

191 

110.378 

*6*  ■ 

95,168 

192 

121.008 

■ *52  ' 

95.798 

193 

121-638 

*53 

96.428 

194 

122  268 

: *54 

97-058 

*95 

122-899 

*55 

‘ 97689 

196 

123-529 

156  . 

98-3*9 

*97 

124.159 

*57 

98.949 

198 

124.789, 

. *S8’ 

159 

99*579 
100. 210 

*99 

125.420  . 

[ 147  ] 

SECT.  LXXXI. 

Natural  Pulfe,  120  in  a minute. 


120 

'—75 

II  ‘ 6 1 

1 

121 

75-625 

162 

101.25 

122 

76.25 

‘63 

101.875 

123 

7^-875 

164 

102.5 

124 

77-5 

165 

103.125 

J25 

78.J25 

166 

‘03*75 

126 

78.75 

167 

‘04-375 

127 

79-375 

i68 

105 

128 

80 

169 

105.625 

129 

80  625 

170 

106.25 

130 

81-25 

‘71 

106.875 

131 

81.875 

1 72 

‘07-5 

132 

82.5 

‘73 

108.125 

»33 

831 25 

‘74 

‘o8*75 

‘34 

83-75 

‘75 

‘09.375 

‘35 

84-375 

176 

110 

136 

85 

‘77 

1 10.625 

‘37 

85.625 

178 

“1.25 

‘38 

86.25 

‘79 

‘11. 875 

‘39 

86875 

180 

‘12.5 

140 

87.5 

i8i 

113.125 

‘4‘ 

88.125 

182 

“3  75 

142 

88.75 

183 

“4-375 

‘43 

89375 

184 

‘15 

‘44 

90 

185 

115.625 

‘45 

90.625 

186 

1 16.250 

146 

91*25 

187 

‘16.S75 

‘47 

91-875 

1 

‘175 

148 

92.5 

189 

118.125 

‘49 

93  ‘25 

190 

‘‘8.75 

150 

93.75 

‘9‘ 

‘‘9-3?5 

‘5» 

94-375 

192 

120 

152 

95 

193 

I20.625 

‘53 

95.625 

194 

121.25 

154 

96.25 

‘95 

‘21.875 

‘55 

96.875 

196 

122.5 

156 

97  5 

‘23.125 

‘57 

98  125 

198 

‘23  75 

>58 

98.75 

‘99 

‘24-375 

‘59 

160 

99  375 
100 

200 

‘25 

c 148  ] 


SECT.  LXXXII. 
Natural  Pulfe,  12 1 in  a Minute. 


121 

=75 

162 

100.413 

122 

75.619 

‘63 

101-033 

123 

76.239 

164 

101.652 

124 

76.859 

165 

102.272 

125 

77-479 

166 

192.892 

126 

78,099 

167 

103.512 

127 

78-7‘9 

i68 

104*1?^£ 

128 

79338 

169 

104.752 

129 

79.958 

170 

105.371 

*3° 

80.578 

‘7‘ 

105.991 

81.198 

172 

106-611 

132 

81.818 

173 

107*231 

*33 

82.438 

‘74 

107-851 

‘34 

83°57 

175 

108.471 

‘35 

83.677 

176 

109*OQO 

*36 

84.297 

177 

109.710 

*37 

84.917 

‘78 

1 10.330 

*38 

85.537 

179 

110#  950 

‘39 

86.157 

i8a 

111-570 

140 

86.776 

181 

112.190 

I41 

87.396 

182 

112.809 

142 

88.016 

183 

113.429 

143 

88.636 

184 

114.049 

‘44 

89.256 

185 

1 14.669 

‘45 

89.876 

i86 

115.289 

146 

90.495 

187 

115.909 

‘47 

9‘.“5 

188 

1 16.529 

148 

9‘-735 

189 

117.148 

‘49 

92.355 

190 

117.768 

‘50 

92.975 

‘9‘ 

118.388 

‘5‘ 

93-595 

‘92 

119.008 

*52 

94.214 

193 

119  628 

‘53 

94.834 

‘94 

120.248 

‘54 

95-454 

‘95 

120.867 

‘55 

96.074 

196 

121.487 

‘56 

96.694 

‘9’ 

122.107 

‘57 

97.314 

‘98 

122.727 

158 

97-933 

‘99 

‘23-347 

159 

98.553 

209 

123.967 

160 

99- ‘73 

£01 

124. c;  86 

161 

99-793 

202 

125.2C56 

c 149 

SECT.  LXXXIII. 
Natural  Pulfe,  1 22  in  a Minute. 


122 

=75 

164 

100.819 

123 

75-614 

165 

101.434 

124 

76.229 

166 

102-049 

125 

76.844 

167 

102.663  ; 

126 

77-459 

168 

103.278  ' 

127 

78.073 

169 

103.893 

128 

78.688 

170 

104.508 

129 

79  303 

171 

105. 122 

130 

79.918 

172 

1'=5-737 

80.532 

173 

106.352  ; 

132 

81.147 

174 

106.967 

133 

81.762 

17s 

107.581 

134 

82.377 

176 

' 108. 196 

135 

82.991 

177 

108.811 

136 

83.606 

178 

109.426 

137 

84.22 1 

179 

110.040 

138 

84.836 

180 

110.655 

»39 

85.450 

181 

111.270 

140 

86.065 

182 

111.885 

141 

86.680 

183 

112.5 

142 

87.295 

184 

113.114 

H3 

87.909 

185 

113.629 

144 

88.524 

186 

114.244 

145 

89-139 

187 

114.859 

146 

89-754 

i88 

115,473 

H7 

90.368 

189 

116.088 

148 

90.983 

190 

116.703 

149 

91-598 

191 

117.418 

»5o 

Q2.2  13 

192 

118  032 

151 

92.827 

193 

118.647 

152 

93  442 

194 

119.262 

^53 

94  °57 

195 

119.876 

154 

94.672 

196 

120,490 

^55 

95.286 

1^7 

121.  105 

156 

95 -9°  1 

198 

12 1 72 1 

157 

96  516 

199 

122.336 

138 

97-131 

200 

122  gjo 

159 

97-745 

201 

1 ’3.5^3 

160 

98.360 

202 

124,180 

i6i 

98-975 

203 

124-795 

162 

99.590 

204 

125.409 

163 

100.204 

' 

C 150  ] 

SECT.  LXXXIV. 


Natural  Pulfe,  123  in  a Minute. 


123 

124 

125 

126 

127 

128 
120 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

»43 

144 

145 

146 

H7 

148 

»49 

'50 

152 

153 

134 

155 

156 

157 

138 

139 

160 

161 

162 

163 

164 


=73 
75*609 
76. 219 
76.829 

77- 439 

78.048 

78- 658 
79268 

79- 878 
80.487 
81-097 

81- 707 

82- 317 

82- 926 

83- 536 

84- 146 
84  756 

85- 365 

85-975 

86.585 

87.195 

87.804 

88.414 

89.024 

89- 634 

90.243 

90- 853 

91*463 

92- 073 
92.682 

93- 292 

93-902 

94.512 

95121 

95-731 

96341 

96.951 

97.560 

98-170 

98.780 

99*390 

100 


165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 


177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 


197 

198 

199 

200 

201 

202 

203 

204 

205 

206 


100.609 

101-219 

101- 829 

102- 439 

103- 048 
103.658 
104  268 

104- 878 
105*487 
106-097 

106- 707 

107- 317 
107-926 
108.536 
109. 146 
109.756 
110.365 

110-975 

111.585 

112.195 

112- 804 

113- 414 

114- 024 
114.634 
115.243 
115.853 
11 6- 463 
117.073 
117.682 
118.292 

1 18- 902 

119- 512 

120- 121 
120.731 
121.341 
121.951 

122.560 

123.170 

123-780 

124.390 

125 


C 151  ] 

SECT.  LXXXV. 

Natural  Pulfe,  124  in  a Minute. 


124 

=75 

166 

100.40,3 

125 

75.604 

167 

101-008 

126 

76209 

168 

101  612 

127 

76.814 

169 

102-2 17 

128 

77.419 

170 

102.822 

129 

78.024 

171 

103.427 

130 

78.629 

172 

104.032 

131 

79-233 

173 

104-637 

132 

79.838 

174 

105.241 

133 

80-443 

175 

103,846 

134 

gi  048 

176 

106.451 

135 

81-633 

177 

107.056 

136 

82-258 

178 

107. 661 

137 

82.862 

179 

io8  266 

138 

83*467 

180 

108.870 

139 

84  072 

181 

109,475 

140 

84-677 

182 

110.080 

141 

85*282 

183 

110.685 

142 

85.887 

184 

111.290 

143 

86.491 

185 

111.895 

144 

87.096 

186 

112  499 

145 

87.701 

187 

113.104 

146 

88.306 

188 

113.709 

147 

88.91 1 

189 

114.314 

148 

89.516 

190 

114.919 

149 

90.  l20 

191 

115-524 

150 

90.725 

192 

116  129 

151 

91-330 

193 

116.733 

152 

91  935 

194 

117*338 

153 

92.540 

195 

117-943 

154 

93-145 

196 

118.548 

155 

93-749 

197 

119-153 

156 

94-354 

198 

119-758 

157 

94-959 

199 

120-362 

158 

95-564 

200 

120.967 

159 

96.169 

201 

121.572 

160 

96.774 

202 

122.177 

161 

97-379 

203 

122.782 

162 

97-983 

204 

123.387 

1G3 

98.588 

205 

123.991 

164 

99*193 

206 

124.596 

165 

99-798 

207 

125.201 

C 152  J 

SECT.  LX}^XVr. 
Natural  Pulfe,  125  in  a Minute. 


=75  ^ 

168 

100"  8 

126 

75-° 

169 

101*4 

127 

76  2 

170 

102 

128 

76  8 

171 

102  6 

129 

77-4 

172 

' 103.2 

: 130 

78 

173 

103.8 

78"6 

174 

104.4 

132 

79’2 

175 

105 

133 

79.8 

176 

105.6 

134 

80-4 

177 

106.2 

135 

8i 

178 

106.8 

136 

81-6. 

379 

107.4 

137 

82-2 

180 

108 

138 

82.8 

i8i 

108.6 

; 139 

83  4 

182 

109.2 

140 

84 

383 

109.8 

141 

84'6 

184 

1 10.4 

142 

85.2 

185 

111 

H3 

85.8 

186 

111.6 

144 

86.4 

187 

1 12.2 

145 

87  . 

188 

112.8 

146 

87.6 

i8g 

113-4 

147 

88.2 

190 

148 

88.8 

191 

114*0 

149 

89.4 

192 

115.2 

130 

90 

193 

115.8 

151 

93.6 

»94 

116.4 

132 

91.2 

195 

”7 

153  . 

91.8 

196 

117.6 

134 

924 

197 

1182 

155 

93 

198 

118.8 

156 

93-6 

199 

119.4 

157 

94.2 

200 

120 

158 

94-8 

201 

120.6 

159 

95-4 

202 

121.2 

i6o 

, 96 

203 

121.4 

i6i 

96.6 

204 

122.8 

162 

97.2 

205 

123 

163 

97-8 

206 

123,6 

1 ^^4 

98.4 

207 

124.2 

165 

99 

208 

124.8 

i66 

99-6 

299 

125.4 

1 J67 

100.2 

[ ^53  ] 

SECT.  LXXXVII. 
Natural  Pulfe,  126  in  a Minute. 


126 

127 

128 

129 

130 

131 

132 

133 

134 

135 
436 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 


=75  ■ 
75-595 
761  igo 
76785 

77-380 

77- 976 

78- 571 

79- 166 

79- 761 

80- 357 

80,952 
81*547 
82. 1^2 
82.737 

83  333 

83.928 

84.523 

85.119 

85.714 

80,309 

86.904 

87-5 

88.095 

88.690 

89-285 

89-880 

90.476 

91.071 

gi-666 

gz.261 

92- 837 

93- 432 

94- 047 
94.642 
95.237 

95.833 

96.428 

97.023 

97.619 

98.214 

98.809 

99.404 

100 


169 

100.595 

170 

101.190 

171 

101 785 

172 

102.380 

173 

102.976 

174 

103  371 

175 

104.166 

176 

104.761 

177 

i°5-357 

178 

105.952 

179 

106-547 

180 

107-142 

18.1 

107-737 

182 

108-333 

183 

108-928 

184 

109-523 

185 

iio'iig 

186 

110.714 

187 

111  309 

111-904 

189 

112.5 

190 

113.095 

191 

113,690 

192 

114.285 

193 

1 14.880 

194 

115-476 

195 

116.071 

196 

11 6 666 

197 

117-261 

198 

117-857 

199 

118.450 

200 

119.047 

201 

1 19-642 

202 

120-237 

203 

120-833 

204 

121-428 

205 

122*023 

206 

122-619 

207 

123-214 

208 

• 123.809 

209 

124-404 

210 

125 

X 


[ 154  ] 


SECT.  LXXXVIII. 
Natural  Pulfe,  127  in  a Minute. 


127 

=75 

170 

100.393 

128 

75-590 

171 

100.984 

129 

76181 

172 

101-574 

130 

76-771 

173 

102.165 

131 

77-362 

174 

102.755 

132 

77-952 

175 

103-346 

^33 

78-543 

176 

103.936 

^34 

79- '33 

177 

104.527 

»3S 

79-724 

178 

105.118 

136 

8o-3'4 

179 

105.708 

^37 

80-905 

180 

106.299 

138 

81-496 

181 

106.889 

139 

82.086 

182 

107.480 

140 

82-677 

183 

108.070 

141 

83-267 

184 

108.661 

142 

83-858 

185 

109.251 

143 

84-44^ 

186 

1 10.842 

144 

85-039 

187 

110-433 

145 

85-629 

188 

111-023 

146 

86-220 

189 

111.614 

147 

86-811 

290 

112.204 

148 

87-401 

'9' 

"2.795 

149 

87.992 

192 

'13-385 

’50 

88.582 

193 

113.976 

151 

89'73 

■ 194 

114.566 

I52 

89.763 

195 

"5-157 

153 

90  354 

196 

115.748 

'54 

90.944 

197 

116.338 

'55 

91-535 

198 

116.929 

'56 

92.125 

199 

"7.519 

'57 

92.716 

200 

118.1 10 

'58 

93-307 

201 

1 18.700 

'59 

93-897 

202 

119.291 

160 

94-488 

203 

"9.881 

161 

95-078 

204 

120.472 

162 

95.669 

205 

121.062 

163 

96.259 

206 

'21.653 

164 

96.850 

207 

122.244 

165 

97.440 

208 

122. &34 

i65 

98.031 

209 

'23-425 

167 

98.622 

2 10 

124.015 

168 

99.212 

211 

124.606 

'69 

99.803  1* 

212 

125.196 

C 155  ] 

SECT.  LXXXIX. 


Natural  Pulfe,  128  in  a Minute. 


128 

=75 

172 

100.781 

129 

75-585 

173 

101.367 

130 

76-171 

174 

‘01-953 

*3* 

76-757 

175 

102.539 

132 

77-343 

176 

103.124 

133 

77.929 

177 

103.710 

134 

. 78-515 

178 

I04.og5 

135 

79.101 

179 

104.882 

136 

79.687 

180 

105.468 

137 

80.273 

181 

106.054 

80859 

182 

106.640 

139 

81.445 

183 

107.226 

140 

82-031 

1 84 

107.812 

141 

82.617 

185 

io8.3q8 

142 

83  203 

186 

108  984 

143 

83.789 

‘87 

109.570 

144 

84.375 

188 

110.156 

145 

84.960 

189 

1 10.742 

85  546 

190 

111.328 

86132 

191 

iii.qi4 

86.718 

192 

112.5 

149 

87.304 

193 

113-085 

15° 

87.890 

194 

1 13.67 i 

i5‘ 

88.476 

195 

114.257 

152 

89.062 

196 

114.843 

153 

197 

1I5.429 

154 

90.234 

198 

116  015 

155 

90.820 

199 

1 16  601 

156 

91.406 

2OO 

117.187 

‘57 

91.992 

2OI 

117.773 

158 

92-578 

202 

118.359 

»59 

93.164 

203 

I 18.945 

160 

93.750 

204 

119.531 

161 

162 

94-335 
94  92‘ 

205 

206 

I2O.117 

120.703 

163 

1 64 

95.507 

96.093 

207 

208 

121-289 

121-875 

16,5 

96.679 

209 

122. 460 

i66 

97.265 

2X0 

123  046 

167 

97.851 

211 

123  632 

168 

98.437 

212 

124>2  18 

169 

99.023 

213 

124.804 

170 

171 

qq,6og 
100.  195 

125.390 

C *56  ] 

SECT.  XC. 


Natural  Pulfe,  129  in  a Minute. 


129 

—75 

'73 

100.581 

130 

75-581 

'74 

101-162 

76-i62 

'75 

101.744 

132 

76.744 

176 

102.325 

J33 

77-325 

'77 

102. go6 

^34 

77.906 

178 

103.488 

135 

78  488 

179 

104.069 

136 

79.069 

180 

104  651 

137 

79*65' 

181 

105.232 

138 

80.232 

182 

105.813 

139 

80.813 

'83 

106.395 

140 

81395 

184 

106.976 

141 

81.976 

185 

107*558 

142 

82  558 

186 

108.139 

'43 

83-139 

'87 

108.  720 

'44 

83.720 

188 

109.302 

'45 

84.302 

189 

109-883 

146 

84*88'^ 

190 

HO.465 

'47 

85.465 

'9' 

11 1.046 

'4? 

86.046 

192 

111-627 

'49 

86.627 

193 

112*  209 

150 

87.209 

'94 

112.790 

'5' 

87.790 

'95 

113-372 

152 

88. 372 

196 

"3-953 

'53 

88.953 

197 

"4*534 

'54 

89534 

198 

1 15-116 

'55 

90.1 16 

'99 

115.697 

156 

90.607 

200 

116.279 

'57 

91279 

201 

1 16.860 

'58 

91 .860 

202 

117.441 

'59 

92.441 

203 

1 18.023 

160 

93  023 

204 

118.604 

i6i 

93.604 

205 

1 19.1  86 

162 

94.186 

206 

119.767 

'63 

94.767 

207 

120.348 

164 

95  348 

208 

120.930 

165 

95*93° 

209 

121.511 

i66 

96.5" 

210 

122.093 

167 

97-093 

211 

122.674 

168 

97674 

212 

123.255 

169 

98.255 

213 . 

123.837 

170 

98.837 

214 

124.418 

'7' 

99,418  1 

2'5 

125 

172 

100 

' 

[ 157  ] 

SECT.  XCI. 

Natural  Pulfe,  130  in  a Minute. 


130 

=75 

174 

100*384 

131 

75-576 

175 

100-961 

132. 

76- 153 

176 

101.538 

^33 

76.730 

177 

102-115 

^34 

77.307 

178 

102.692 

135 

77.884 

179 

103-269 

136 

78-461 

180 

103.846 

137 

79.038 

181 

104.423 

138 

79.615 

182 

105 

139 

80. 192 

183 

105*576 

140 

80. 769 

184. 

106-153 

141 

81-346 

185 

106.730 

142 

8i  923 

186 

107  307 

’43 

82.5 

187 

107  884 

144 

83. 076 

188 

ic8  461 

145 

83-653 

189 

log. 038 

146 

84. 230 

190 

log. 615 

H7 

84-807 

191 

1 lo.  19-2 

148 

85-384 

192 

110.769 

149 

85.961 

193 

111.346 

150 

86-538 

194 

111-923 

151 

87.115 

195 

112.5 

152 

87  692 

196 

113.076 

153 

88.269 

197 

113-653 

154 

88. 846 

198 

1 14*230 

155 

89.423 

199 

114-807 

156 

90 

200 

115.384 

157 

go. 576 

20 1 

115961 

158 

91-^53 

202 

; 116.538 

159 

91.730 

203 

117*115 

160 

92.307 

204 

1 17.692 

161 

92.884 

205 

118.269 

162 

93.461 

206 

1 18.846 

163 

94.038 

207 

119.423 

164 

94.615 

208 

120 

165 

95.192 

209 

120.576 

166 

95  769 

210 

^21.153 

167 

96  346 

211 

121.730 

168 

96.923 

212 

122  307 

169 

97-5 

213 

122.884 

170 

98  076 

2 1 4 

123.461 

171 

98  653 

215 

124.038 

172 

99  230 

216 

124.615 

173 

99  807 

217 

125.192 

C 158  ] 


Table  of  the  Proportion  between  the 
Morning  .and  Evening  Pulfe,  intended 
to  mark  the  Increafe  or  Diminution 
of  F evers. 


Morning 

j Evening,  j 

Morning 

j Evening. 

82 

9.5-771 

102 

119.13 

96-939 

103 

120.298 

h 

98.107 

104 

121.466 

85 

99-^75 

105 

' 122.634 

86 

100.449 

106 

123.802 

87 

101.611 

107 

124.97 

88 

102.778 

108 

126.038 

89 

103.946 

109 

127.206 

90 

105.114 

110 

128.374 

91 

106.282 

111 

129.542 

92 

107.45 

112 

130.71 

93 

108.618 

“3 

131-97 

94 

109.786 

114 

133.046 

95 

110.994 

i»5 

134.214 

96 

112.122 

116 

135-382 

113.29 

117 

136-55 

98 

114.458 

ii8 

137.718 

99 

115.626 

119 

138.886 

100 

1 16.794 

120 

140.054 

101 

117.962  1 

FINIS. 


